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HIS GRACE, 



COSMO -GEORGE, 



Duke of GORDON. 



My Lord, 

I Beg leave to approach your Grace> with a 
work originally calculate^ to create, in the 
Britifli youth, a define of excelling in the praftical 
arts of trade, which have ever been confidered as 
the bcft fupport of civil policy ; and ambitious to 
render it memorable, and to add an extraordinary 
authority to its diftates, I have prefumed to prefix 
your illuftrious name to this new edition. 

The protedtioii of arts hath in all ages been e- 
fteemed the province of the great; and thofe which 
have a more direft tendency to prpmote private 
profperity, focial intcrcourfe, and national great- 
nefs, the natural effedts of an extenfive and well- 
conduAed commerce,' fcem to be peculiarly yours. 



Your country, my Lord, obferves with pleafurc, 
that whilft others are emulous for places of truft, 
and pofts of preferment; your Grace, with views 

a 2 far 



ii DEDICATION, 

far more exalted, is engaged in the glorious purfuit 
of ufeful knowledge, perfonal qualifications, and \ 

noble fentii-nents. Thefe are the diftinguifhing cha- ,- 

racfterillics of true Nobility ; which, when, in future '^ 

^fcenes of life, they fhall come under more public 
obfervation, will then become operative and bene- 
ficial, and place you in the moft honourable points 
of view, a faithful minifter and worthy patriot, li 

Permit me, my Lord, on this occafion, to ex- ^ 

prcfs my gratitude and particular attachment to 
your Grace, and to congratulate my country on the 
happy profped, which the amiable ctiaradler laffo 
noble a patron juftly affords. 

I have the honour to be, with fubmiffion, fincc- 
rity, andrdpc<a. 

May it pleafe your Grace, 

Your Grace's tnoft obedient, 

Much obliged, 

Anfd moft humble fervant. 



Academy, Glafgow, 
Aug. 1. 1765. 



WILLIAM GORDON. 



To THE PUBLIC- 

WHoevcr cotifidcrs the riumberiefs ti'silif- 
adioDS that diverfify the buiinefs of a 
merchant^ maft cafily fee^ that a pcrfcdt know- 
ledge in figares and accounts^ A facility and 
concifenefs of operation, and fome idea of trade 
in general, are neceffary prerequifites to fit a 
gemleman with propi'iety for the counting- 
houfe, without which he can jpfofit but very 
little by feeing the nr>oft impo^rtant and exten-^ 
five bufinefs conduced with all the fkill and 
addrefs it is poflible to conccJiVe. 

The plan of education ufually followed 
in fchoois, hath been fbttnd^ by conftant 
experience, to be far from anfwering the de* 
f^gn; DOf hath any thing hitherto publifhed, 
contributed £o much as could have been wiihed 
to fupply that defeft* 

To remove this difl5cu!ty,. which is orle of the 
grcateft obftacles in the purfuit of bjifinefs, I 
havcendeavoured, in the following performance^ 
to render -mercantile computations intelligible, 
cafy, and cof^cife; and to illuftfate the method 
of arranging"' and adjufting accounts of bufi«* 
nefe, according to the pradice of the moft in-* 
g^ioos and d^tperienced, . Of the plan I have 
purfued, and the motives I had in vieWj I 
ihall give a v^y brief account. 

a 3 jrj< 
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I'be bufinefs of the Jirji volume. 

That judgment, facility, and difpatch, may 
be equally fecured, I have laid down the ele- 
ments of arithmetic, integral and fractional, 
in the firft two parts, in a demonftrative and 
intelligible manner, with various methods, of 
abridging longprocefles. This I have likewifc 
applied to practice, in money, weights, and 
meafures ; upon the divifions and fubdivifions 
of which there is a copious eflay, compre- 
hending the meafures of capacity in moft coun- 
tries of Europe. 

But as the rationale of fome rules is more ea- 
fily difcovered from algebraic than arithmetical 
reafoning, I have introduced as much of the 
former, as will be fufficient fpr the inveftiga- 
tion of any numerical problem whatever ; 
which, with the extradion of roots and their 
application, makes up the third part. 

After thefe principles are duly fixed, the ap- 
plication of the whole is reduced to practice, 
in a variety of examples relative to the mer- 
chant, the banker, the fliopkeeper, the mecha- 
nic, the cuftomhoufe, infurance-office, Gfr. 
with proper obfervations upon each variety, in 
which the laws and cuftoms of merchants rela- 
tive thereto, arc particularly confidered,in orc^r 
to furniih youth with an early fund of know- 
ledge in the more critical parts of bufinefs, 
which may ferve to regulate their future con- 
dud:, when they come to ad for themfelves. In 

every 
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every example, and' in every obfervation, I have 
ftudied real practice, or what ought to be fo. 
And as it is extremely certain, that the ihortcft 
method of computation, provided the principles 
upon which it is founded are true, is not only 
attended with the greateft facility and difpatch, 
but leaft liable to errour ; the reader will fee 
fomething new in this particular, in almoft e- 
very example, 

T&e bujinefs of the fecond volume. 

They who have been previoufly inftrudled in 
book-keeping, or have had the advantage of a 
little practice, will perhaps find fufficient for 
their direiSion in the firft three chapters, where 
the whole theory is reduced to a few general 
rules, and the principles upon which they pro- 
ceed, made evident by demonftration. But as 
every one who would be acquainted with this 
important branch, have not the afliftance of 
proper maftcrs, the particular application of 
Debtor and Creditor in every branch of trade 
is carried on from the beginning of the fourth 
chapter, in a manner fo copious and familiar, 
that the knowledge of joarnalifing, porting, 
examining, balancing, and recommencing the 
books, may be attained by the meaneft capacity. 
Thus is the theory of book-keeping, and di- 
rections for the practice, the fubjeCT; of the firft 
part. 

The fecond contains the application of the 
rules laid down in the firft, to the bufinefs of 

the 
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the merchant, the banker, &c. in fercral fpe- 
cimens of books, exhibiting^ a chain of tranC" 
aftions in domeftic, foreign, an4 company con- 
cerns, digefted and connefted as in real trade, 
and kept according to the moft apptxrred prac- 
tice. To which there are fubjoined copious ex- 
amples of all the fubfidiary books, which the 
moft extenfive dealer hath occafion to ujfc. 

In the third part, there is a full and particu- 
lar defcription of the nature of bills of exchange 
and prdm»iffory notcs> with the laws, regula- 
tions^ and cufbom of merchants concerning the 
negotiation of bills of exchange, in moft of the 
trading places in Europe. 

The fourth part contains a brief view of the 
British cuftoms, or the Britifli merchant's book 
of rates, exhibiting the penalties and impels 
to which he is fubjedted ; and the privileges, 
bounties, and drawbacks, to which he is en- 
titled at importation and exportation, digefted 
in a method fo clear and intelligible, that the 
calculation of the duties on any quantity may 
be quickly made by praftice, as eafily as the 
price of goods by the piece, founded on the 
ads of parliament to the year 1764. 

In this fecond .edition of the work, I have 
particularly attcndted to the hints I received 
from feme of thofe who had read the firft 5 and 
I take this opportunity of returning them niy 

th^nkst 

They 
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They will now fee the efcapes they took" no- 
tice of correfted, and the defedts fupplied. 
The ordinances of infurance of France and Am- 
fterdam are added in the proper place. The 
exchange with fome parts of Europe formerly 
omitted, as well as with the trading places of 
Africa and Afia, is oow inlerted. Proper tables 
for fimple intereft and difcount, the want of 
which 1 did not confider as a dcfed:, hairc how- 
ever got a place in this impreffion, fince it was 
defifcd. To thefe I ha\^ added a Cable for the 
ready determination of the diftance of time be- 
twixt the fame or different days in different 
months; a copy of which will perhaps be found 
convenient in fuch counting- houfes where there 
is frequent occafion for calculation of intereft. 

Upon the whole, my endeavours have not 
been wanting to merit in fome meafure the 
favourable receptkm this work hath met with 
from the public ; and I will always be ready 
to make fuch improvements in every after im- 
preffi(M9 as the judgment of my readers, or my 
own experience, fhall point out to be neceffary 
mr convenient^ 



At the Academy, Trongate, Ghfgovr, 

By the Author and proper Matters, 

Young gentlemen are qualified for bufinefs 
mercantile, mechanical, naval, or military, 
according to a plan which hath a peculiar ten- 
dency to fix the attention of the ftudents, and 
accelerate their progrefs. 

Youth may likewife be boarded at the Au- 
thor's houfe, where he dedicates an hour every 
day to private converfation with them upon 
their ftudies, their morals, and behaviour^ 
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The EDucATiot^ of a Young Gentle- 

MAN inteiided for the Counting-House. 

t 

IT is a truth, which the ingenious writers of all 
ages have acknowledged, and conftant experience 
has confirmed, that commerce contributes to 
the prdfperity of ftates, communities, and individuals^ 
in proportion to the wiiHom of the laws and regula- 
tions upon which it is eftablifhed, the privileges by 
which it is encouraged, and the judgment and ad- 
idrefs Wherewith it is conduced. Wife inftitutions, 
and well-concerted encouragements for promoting the 
intereft of trade^ are the happy efFefts of good go- 
vernment; and fuch is the peculiar importance of an 
c)ctenfivc and Si^ell-regulatied commei'ce to thefe king- 
doms, that it is hoped it will ever be the objefl of 
bur public cdre. But the beft regulations and the 
greitcft privileges will fignify little, unleft they be 
rendered j5ra\ftical, operative, and uieful, by the fkill 
and addrefs of the judicious and induftrious merchant. 
It is he who employs the poor, rewards the ingeni- 
ous, encourages the indiiftrioUs, interchanges the pto- 
iluce and nianufaftures of one country for thofe of 
hnother; binds, ahd links together in one chain of 
intereft, the uhiverfality of the human fpecies •, and 
thus becomes a Wefling to mankind, a credit to his 
country, afotirce of affiuence to all around him; his 
iamily, and hhiifelf What extent of knowledge, 
^hat abilities muft it require, to fit a man for fo 
Vol. L a great 
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great and valuabjc pnrpofes ? And yet it is certaitiV 
that there rs not another cfefs of men in the Britilb 
cofnmDnity, who labour ijnder greater diladvantage% 
in point of education^ than that ef the commerciat 
proi(?fllon ? 

A h^ ycafri are fpent at the gfttnmar-fchool^ and 
perhaps a fcw more at the univerfity •, but fo little 
lime is ^Hotted for the grammar-fchool ftudies, that 
few, very feW can carry from thenae the knowledge 
or the judgment prer^quifite to unrverfity-ftudies ; by 
which meao^ a number of years is Ipent, and a confi- 
derable cxpenfe laid out,^ ti> very little purpofe. Ad(i 
to this, the low opinion that is generally entertained 
of t^^ ufc of thofe ftudies among men of b\iiiinefsy 
which, when it happens to be difeover^d by their 
ebildreo^ deftroys that emulation ai>d. ambition to ex- 
ctl, tlut ought iio fuppopt themr in the ^kmi^nts of 
karning;^ and,, in finey induces fhem to con0der the 
whole is a formal drudgery impofedaq tbeni by cth 
ftom, which contiaues only^ for four years. 

At a. certain age,^ not after cei^tain ac^uifij^jQis, »• 
teacher of figures and accounts is appUed tp; andf^ 
in this cafe, the cheapeft market is pfteii reckoned 
the bcft. When the round of this teacher's form is 
oace fiiiiihed, the .ftudent is then turned over to th*^ 
countiflg-houfc j where, if he is found qualified for 
nothing bigher,r which is too often .the cafe, he will- 
be empibyed, diiring the time of his jlippr^nticefbip^ 
in copying letters, going mcflagesy and waiting, on 
the poft-office. 

The bufinefs of the counting-houfc is of fuch im- 
portance, and every moment fo precious to the ma- 
iler., tha,t had he talents for communicating, he ha:th 
no time for attending to the inftruftion of an appr.cn- 

ticej 
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tice i who, on the other hand, hath been fb little ac- 
cuftodied tQ think, that his itnprovemept by fetf*- 
applicatbn will be very inconfiderablc. Befidcs, hi$ 
time of life, and conliaj)t habit of indulgence, rcf|- 
der him mo/'e fufceptible of pleafurable impreflions^ 
than of improvement in bufincfs ; the more efpecially 
when he was not previoufly prepared to underftand 
it. Wherefore it is not at afl furprifing^ if many^ 
who, having no foundation in knowledge to qualify 
them for t^e purpofes of the counting-houfe, progt 
little from the expenfe aad the time of an apprentice- 
fhip, and from feeing the fxiofl extenfive bufjnefs coiv- 
duded with all the fkill ^nd addrefs of the moft ac* 
compliihed merchant. The confeqwcnce mqft, no 
doubt, be fatal to numbers ^ and the public interefi^^ 
as well as private, muft fufFer greatly by every in- 
ftance of this nature. It muft iijdeed be acknow- 
ledged, (hat there have been, and ftill are gentle- 
men, who deftitute of all previous mercantile inftruc- 
tion, withoyt p[ioney and without friends, by the un- 
common ftrength of natural abilities, fupported only 
by their Qwn in4efatigablc induftry and application, 
and perhaps favoured \7ith an extraordinary fcries of 
fortunate events, have acquired great eftates. But 
fuch inltatices are rare, and rather to be admired tharj 
imitatedr For we have like^vife fcen many go througl> 
all the forms mentioned above, fet out with large ca- 
pitals, though perhaps without any other mercjantilc 
accQmplilhmcnt but an adventurous fpirit, who hav(j 
flione in the conimercial world, while their capitals 
lafted, as meteors do in the natural-, but, like them, 
foon dcftroyed themfelves, and involved in their ruin 
all fnch who were unhappy enough to lie within the 

A 2 fphcre 
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fphcre of their influence *. Commerce is not a game 
of chance, but a fciencc ; in which he who is moft 
ikilled bids faireft for fuccefs; whereas the man who 
fhoots at random, and leaves the'dirieftioh to.fortunei 
may go miferably wide of the mark. 'Parents ought 
Jby no means to truft the future profpetls of their 
children in the world to a foundation fo weak or un- 
certain ; and, indeed, it is not reafonable to expedt, 
that the moft fubftanti^l charaftcr 'in the Britifh 
community can b^ formed from an education which 
is common even to the liieaneft citizeni 

' There never was a time when the neceffity of a re- 
formation in this particular was greater, or promifcd 
more ample rewards,— — ^When Britain, by the force! 
, of her arms, hath opened, in all quarters of the world, 
a paflage for an unliriiited coriimerce, which the wif- 
dom of her councils hath eftablifhed and fecured by 
i glorious ' peace ;-^wheii uhariiniity formerly un- 
Krtown, fteedom, peace, arid profperity will give new 
vigour to the polite arts ;--^when our neighbours, the 
French, who hive long bfcert our rivals in commerce,' 
will ftrain every nerve to recover by their trade what 
they haVe loft by the wair ; — when the low intercft of 
ftioney, and the extent of our dominions abroad, will 
induce many people of fortune to ftrike into trade, by 
if/h\ch nieans the ftores iabroad will be multiplied, 
ahd nritirty more hands employed ^ — it is hoped a fe^ 
thoughts on the education of a merchant, will neithef 
be unfeafonabre nor unacceptable, ' 

*• Novimus novitios quofdam, qui cum fc roercaturas vix dedc- 

runt, in'magnis mercimoniis fe implicantes; fern fuam male gef* 

fiffe ; et profedlo imperitos mercatoresy maltis captionibus fuppo* 

. ficos, maltQf um^ue iQfi4iis expo&cos, experientk videmus. St. de^ 

mr(at* \- , v ......... . 
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To be able to read thcEnglifli language with fomc 
jcafc and accuracy, is certainly prerequifite to every 
other ftudy ; and it is with pleafure that we fee daily 
improvements made in this particular. Men of edu^ 
cation have not been alhamed of late to take upon 
them the direftion of children in reading Englifli^ 
which, but a few years ago, was committed to people 
of very little knowledge. This is a reforniation, 
which, as it was very much wanted, ought to be par- 
ticularly encouraged and promoted; although at the 
fame time the pul-pofcs of it ftiould by nO means be 
extended, efpecially by thofe 6f rank and fortune, be- 
yond its real bounds. It is imagined by fome who 
have reaped little benefit from three or four years at- 
tendance at a grammar- fchool, that the new method 
of teaching fin^lilh will anfwer all the purpofes in-* 
tended by the ftudy of dead languages to a man of 
bufinefs. fiiit this opinion is ill-founded. The ftudy 
of theEnglilH laiiguage is not yet carried to a proper 
extent ; aiid if it was, it would ftill fall fhort of the 
purpofes of a liberal education. There is no bufinefs 
whatever that requires a greater cbrrefpondence, or a 
diftiori more pointed an J concife, tha*n that of the 
merchaftt; and it would require a fingular ftrength 
of genius to write even correftly in the Englifh Ian-* 
guage, iinlcls a foundation in the Greek and Latin 
languages ha^ Been previoufly laid. THe ^rts and 
fciences, by thefe means, are laid open to us, the 
ihoft ingenious of all ages become our companions 
and acquaintances, whom we may upon all occafions 
with freedom confult. 

^ The mind muft be prepared and. opened by de- 
grees ; and before we know the grammar which ro- 
Jpects the genius of our own language, we muft go. 
'• • ^- * ' ' " ' ' back 
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back t6 the, fourcc for the principles of which it is 
jcoropqfed. The Rpman language never arrived at 
ks greatcft perfeftion till it called in the affiftancc c^ 
the Gf cek; and. ours would have been void of force 
and harmony without the aid pf both. Befidcs, np 
period of l}fe is fo apt for proper impreffions, as the 
y^ars a}lotted for the grammar-fchool ; and no lefToni 
jfumilb more excellent examples of corre^fi writjng 
aad regular Hying^ than what are contained iq the 
daffies, if they arc properly attended ^o, and judi- 
cioufly improyed. It is here, where youth are furnifli- 
fd wijb the firft opportunity of paffing ^ proper judg- 
ment on what they read, with rcgar4 to language^ 
thoughts, reflexions, principle, and fads, without 
^blch the knowledge of words would be very infigni- 
ficant. How apt are yoi^ng people, unlefs the know- 
ledge of iv\\e jcriticifm be properly laid, to admire 
^hd imitate thp bright mpre than the folid, the mar- 
Tello^s more than tbe true, and what is external and 
ftdventitious more than peribnal meri| and good fenfe i 
And fs it not of fome importance, that youth fiioiild 
be fet to rights in particulars fo effential ? It is here 
where the tafte for writing and liying may be in fomc 
meafure formed, the judgment revSified, the firft 
principles ol honour ^nd equity inftilled, the Jove of 
virtue and abhorrence of vice, excitpd in the mind, 
pfovidfd the grammar-fchool ftudies be properly di- 
rcfted, and carefu^y purfucd. ^uare ergp tiberalihus 
^udiisfiHos trudimus? non quia virtutem dare fojfunt^ fed 
fuia ammum ad accipiendam virtutem pr^arant\ ^em» 
admedtm prima Ula^ ut antiq^ui vocabant^ literatura^ 
per qUam pueris elementa traduntur^ non docet liber ales 
attes^ fed mox percipiendis locum par at \ fie tiberales ar- 
fes non perdiuuni animt^m ad virtutem^ f^d ens^ediuni. . 
' ' ' ' Ths 
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The itudy of rhetoric and compodtioh ought by 
ho means to be negk<5ied by a yoting gentleoian ia« 
tended for the counting-room. This wjH give hiiii 
an opportunity of reducing to. praAice, what formcf^ 
}y he had been only taught to reli(h. It will not 
only ttach, but accuftom him to range his thoughts^ 
arguments, and proofs m a proper order, and ta 
clothe them in that drefs which circumftanccs r^ende^ 
moft natural. By ^is means he wiii not only b« 
able to read the works of the b^ft Mthors with ttJkt 
and propriety^ but be taught to obferve the elegance, 
|u(lnefs, force, and delicacy of the turns and exprel^ 
fions, and ftill nwre^ the truth and folidity of the 
thoughts. Hereby will the conne<aion, dij^itiotly 
fbrcff, and gradation of iht diflferent proofs of a dif* 
cou;fe be obvious and familiar to him, while at ttii 
feme tin}e he is led by degrees to fpeak and wrife 
with that freedom arid elegance, which in any other 
#ay wilt fete found very difficult to attaifl. 

But to fpeak or wrke well, however heceflary it 
niay be, is not the only objed of mercantile' ittftruc- 
tipii. It will be of little confcqucrice to have the un*^ 
tferftanjding inspfoved, if the heart be totally ne^ededv 
Man ways made by nature for fociety, but the iner* 
ehant both by nature and praftice ; wha, if he is no€ 
qualified or QQt difpofed to aA his part well, like a ba<| 
jperfornjer in a concert of mufic, will dtftroy the har-' 
mpny, and render the whole difagreeable. There- 
fore, to tune his mind to virtue and morality, tor 
teach him to blend felf-Ipvc wkh bencvoterice, tor 
moderate his padions, and to furbjed a^ his anions ta 
f hc<eft of realbn, he muft have recourfe to philofopjiy^ 

The principles of law arid gov:ernmeftt ought like-' 
wife ta conftitutc a part of the fiacrcantile plan of in- 

ftrusftioa; 
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ftruftion *, by which we are taught to whom obedieftce 
is due, for what it is pdid, and in what degree it may 
be juftly required J more particularly in Britain, where 
we profefs to obey the prince according to the laws ; 
and indeed we ourfelves are fecondary Icgiflatbrs, fined 
yfc give confent, by reprefentatives, tp all the Uws 
by which we are bound, and have a right to petitioa 
the great council of the nation, when we find they 
are deliberating upon any aA, which we think will be 
detrimental to the intereft of the community, with 
rcfpcft to commerce^ or any other privilege what*- 
ever. 

When a young man hath been thus accuftomed tof 
application, reafon, and reBe£tion$ when His tafte 
hath been formedi and his judgment confirmed ; the 
ftudy of thofe fciences which more immediately re- 
ipcft the counting-houfe, will become eafy and a- 
greeable 2 but it is neceflary his teachers fhould kecpf 
up the fame fpirit and dignity in their inftruftions 
with which his earlier ftudics were animated, other- 
wife the defign of the whole may be in danger of be- 
ing fruftrated. 

The firft cafe of a fcholar who is put under the 
tuition of a new mafter, is to obferve, to ftudy, and 
to found him •, and it generally holds, that the profi- 
ciency of the oncj and the authority of the other, are 
both in proportion to the judgment which the fcho- 
lar forms of his matter's prudence and abilities ; for 
which reafon, parents cannot be too ftrifl: in their in- 
quiries concerning the temper, qualifications, and' 
charader of a mafter before they truft him with fb 
important a charge as the happinefs and profperity of 
their children during the whole courfe of their lives; 

Writing, the elements of arithmetic, and the 

French 
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French language, ftiould, I think, be the firft objedU 
of in(lru<5tion, when a young man is fent to an acade- 
my, to be prepared for the counting-houfe; and 
thefe ought to be taught at particular hours on the 
fame day. It is neceflary that a young man com^ 
mence the ftudy of the French language early, that 
he may be able not only to tranflate, but fpeak and 
write the language with cafe, before he enters the 
counting-houfe. 

Writing is a prcrequifitc to every other ftep -, and 
therefore no time Ihould be loft in making him as 
foon and as much matter of the pen as poffible. To 
teach arithmetic well, which is another leading ftep, 
requires more Ikill and knowledge than perhaps is 
attended to- It is, of all other fciences, the moft ne- 
ceflary to the mercantile prbfcffion; and it is not a 
Ittle furprifing that it fhould by fo many be fo fhame- 
fully.negleded. Before arithmetic is applied to com- 
putations ih bufinefs, the powers, properties, and re- 
lations of numbers fhould be particularly taught and 
explained. Every rule Ihould be demonftrated, ex- 
emplified, and illuftratcd in an eafy and intelligible 
manner •, and the examples fo multiplied and divcrfi- 
fied, that the learner may be thoroughly grounded, 
and have a reafon always ready for what he doth -, ail 
the various compcndiums which fcrvc to abbreviate 
operations^ fhould be diftinftly fhown and demon- 
ftrated, that facility and difpatchmay be equally fa- 
miliar. When he hath thus become mafter of the 
capital rules in vulgar and decimal arithmetic, invo- 
lution and evolution, he ought then to be incrbduced 
to. geometry and algebra, which of all other ftudiel 
contribute moft to invigorate the mind, to free it 
from prejudice, credulity, and fu|)crftition, and to. 

Vol. I, B accuftom 
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accuftom it to attention, and to clofe ati4.ck{nonftrative 
rcafoning. In the courfe of tliefe ftudies, he fhpuld 
be taught a new demonftr^tion of all his arithmetical 
rules ; ,and the whole thepry ought to be reduced to 
pra-ftice^ in the menfuration of furfaces and folids, 
heights and diftances, and in conftruding the inftru- 

mcnts he hath occafion to ^fc. When prafticc is 

thus joined to demonftration, the ftudy of the fciences 
becomes eafy, entertaining, and inftruflivc : whereas, 
was ^ young man to hear nothing elfe but demon- 
ftration, he would foon be wearied of that kind of 
ftudy, and confider it as very dry and infipid : but 
^hcn he fees the ufe of mathematics, in laying down 
plans and maps of countries, felling land by meafure» 
afcertaining the price of Ubour, and determining the 
quantity of liquors for a reflation of their price and 
duty, he muft be convinced of their influence, and 
admire their excellency. To complete his mathema- 
tical courfe, he Ihould be mj^dc acquainted with na- 
vigation and geography. The firft, after fuch a ge- 
neral acquaintance > with the mathematics, will re- 
quire no great ftudy : but to the laft more time and 
reading will be abfoluteiy neccffary. 

The folution of a few problems on the globe, and 
three or four ftudied harangues, will come far fhort 
of anfwcring the deClgn. • A teacher who confiders 
the extent of geography neceflfary to a merchant, 
muft fee that the knowledge of the globes is no nwrc 
than the elements of what he fliould be inftruvSed in. 
He muft be made acquainted with the ufc of maps, 
the ficuatibn, extent, produce, manufadlures, com- 
merce, ports, politics, and regulations, with refpedl 
to trade, of all the nations in the world, not only by: 
public ledturea, but by private reading and convcrfa- 

. . tipn. 
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tlon. This will not be the work of a few days or 
a month; and thofe who allot no more timfe for geo- 
graphy, know very little df the fubjeft. Hilf an 
hour every day for fix months together fpcnt in |iri. 
vatc inftruftion and examinatioir, will perhaps be 
found little enough for' a ftudy {o extenfive and im 
portant. 

When the fbundatldn is thus properly laid by fuch 
a mathematical courfe as 1 have been defcribing^ 
communicAtdd in that demonftrative and praiftical 
manner^ which Will join fcynce with judgirient, and 
conyiftion with experience ; the countlng-hojufe muft 
1)eg!n to open, and thtartana mercatorum be expofed 
to view. Arithmetic «Uft again be refumed, and 
the fbrmer theory reduced to pradlice, in all the cafc^ 
which can eccin^* to the merchant, the banker,' the 
cuftomhdufep ftiid- inforancc-ofBce ^ to which every 
dbfcnration oiJght'to be j^iftcd, which will, fertre ta 
illuftratc the ufe of the different examples in that 
particular branch ^ bufiriefs^ can which they may be 
applicable. A proper courfe of v reading st this pc- 
md^ which might be wonderfully improved by the 
converfatioti of ^ good mafter, lipon thefubjcdli of in^' 
furdnce^ fa^r^ge^ exchange, and foch other branches 
of bufin^fs^ will be of fingukir ufe^ not only to form 
the mind to bu(ine&5 but, when he comes toai^for 
hiotfelf, to ptev^fii! many tedious and expcnfive pleas, 
wtiich an ignor£(nce in the pradicai arts of negotia- 
ting them i^ fl^e^uently apt to create. 

To this coarft of reading, an epiftolary correfpon- 
dence amo^g th6> ftudents themfelves might, with 
great pft)priety, be added v as it wbukl give them 
the pra^ice ci folding letters in a quick and dexter- 
ous manfner, siccafliom them to digeil well whatever 

B 2 they 
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they read, and improve their diftion, under the cor/- 
redion of an accurate mafter, to that clear, pointed, 
and concife manner of writing which ought peculiar- 
ly, to diftinguifti a merchant. Fiditious differences' 
^ among merchants might likcwife be fubmitted to 
their judgment, fomctimes to two in the way of ar- 
bitration, and again to a jury of fifteen ; whilft one ' 
would affume the charader of the plaintiff, and an- 
other thw of the defendant, and each give in fuch 
memorials or reprcfentations, according to the natqre 
of the fa<as^c6ndefcendcd on, as he thinks moft pro- 
per to fupport the caufe,. t|ic patronage of which was 
alEgned him. Thus will youth be accuftopoed to 
think, write, and aft like men before they come up- 
on the rcalftage of aftion; and tbejr appearance in 
real life, will have nothing of that awkward and ftu*^ 
pid matmer which is generally pbfefyed in young 
men for fome time ^terthey enter the countings 
hodfe; ' ". ' -r . * . .- 

\Yhen a youn^ mm hath tliyus attained to a proper 
accurady and difpatch^in figuripgi, and fome ide^of 
the different branches pf bufinefs \^ith wjiich every, 
kind of coimputatioa is connefted 5 it, is time then j^o 
introduce the yoiing- tperchant tQ boOk-k^eping* 
whfch-is the laft, but noti the lead impQrtjint branch 
of education prcvi<nis to the cOqnting-iiO|ure«. It is* 
become a proverb in Holland, tb*t the man who 
fails did. not underftand accounts. And indeed, how? 
ever much a merchant, who is concerned in an ex- 
tenfive trade, may be employed Jn matters of a 
higher nature, and upon that account be neceilitated 
to make ufe of the affiftance of others, m keeping his 
books, he ought certainly to be capable of keeping 
them hiipfelf s othcrwife he never can be a judge, 

whether 
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whether juftke is done him in that eflential particular 
or not; neithei* can he have that idea of his own 
bufinefs, which is iiidilpenic^bly ncccffary to the pro- 
fpcrity of his trade. 

This happy method of arranging and adjufting 4 
merchant's tranfadlions, muft, like other fciences, be 
commumcatcd in a rational and demonftrative man-» 
ner, and not mechanically by, rules depending on the 
memory only. The principles upon which the fci- 
ence is founded, muft likewife be reduced to prac- 
tice by proper examples in foreign and donfiellic tranf- 
actions ; fuch as, buying, felling, importing and ex- 
porting for proper, company, and commiflion ac- 
count; drawing on, remitting to*, freighting and 
hiring out vefiels for different parts of the world ; 
making infurance and underwriting ; and the various 
other articles that may be, fuppofed to diverfify the 
bufinefs of the pradical counting-houfc. The nature 
of all thefe tranfaAions, and the manner of ncigptia^ 
ting them, ought to be particularly explained as they 
occur y the forois of invoices and bills of fales, toge- 
ther with the nature of all intermediate accounts^ 
which may be made ufe of to anfwer particular pur- 
pofes, ought to be laid open *, and the forms of ill 
fuch writs as may be fuppofed to have been conneft- 
ed with the tran^dions in the wafte-book, fhould be 
rendered fofamiliar, that the young merchant may 
be able to make them put at once without the aQlft- 
^nceofcopicis. 

As the following work is intended to be a complete 
courfe of mercantile computations and accountant- 
fhip, to fay more on the method of communicating 
them would be unneccffary. Only I would beg leave 
to hint, that there are many things, the knowledge 

of 
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of which is bmer inculcated by public ledhnres, pri- 
vate reading and conveffation, than in the ordinary 
method of teaching) when, perhaps, there may be 
two or more claffes to direft. The national com- 
merce in general J the trade of the place where .we 
live ) the laws, cuftoms, and ufages relative to the 
jbufinefs of ^merchant, the penalties to which he is 
liable, and the privileges to which he is entitled •, the 
duties, impofts, and other charges laid upon the Bri • 
tilh produce in other countries, with all the known - 
maxims that relate to the profperlty of trade -, will 
open a wide field for improvement in matters of real 
ufe to the mailer a» well as the ftudent. 

When the education of a ydung gentleman is thus 
condu^fted, from his earlicft years, in a minner CaK 
culated to engage his mind in the love of iiftful 
knowledge; to improve hkunderftanding; to form? 
his tafte, and ripen his judgment; to fix him in the 
habit of thirikthg, fteadinels, and attention j- to'pro^ 
mote his addrcfs and penetration, and raife his amfbi^ 
cion to excel in his particular province 5 will itdt the? 
tranfition to the c;ounting-houle be extrcnpjely eafy 
and agreeable ? His knowledge will Be'fe particular^ 
a#d his moiah fo fecured, that he wifl be proof a- 
gainft the arts of the deceitful, the Ihares of the difin- 
gcnuous, and the temptations of thi wicked. Hcf 
will, in a fhort time, be fo expert in every part, of 
the bufinefs of the pra6Kcal counting* houfe, and be 
able to form fuch a judgment of every thing he fees 
tranfafted, that when he comes to aft for himfelf, c* 
very advantage in trade will lie open to him; hijj 
knowledge, (kill, and addrefs will carry him through 
all obfkacles to his advancement; his talents will flip* 
ply the place of a large capital; awd when the beaten 

track 
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track of bufinefs becomes kfs advantageous, by be* 
ing in too many bands, he/ will ftrike out new paths 
for himfelf, and thus bring a balance of wealth, not 
only to himfelf, but to the community with which 
he is conneded, by branches of trade unknown be- 
fore. 

How few are there, even among parents, who per- 
haps have felt the lois 6f a proper education in their 
own praiflice, th^t confider the extent of knowledge 
requifite to make a young gentleman appear with 
dignity in the commercial life? and how few are 
there among thofe who profefs to qualify young gen* 
tlemen for the counting-*houfe, that have knowledge 
in any degree proportionable to their credit ? The 
reafon is obvious : In every other article of expenfe^ 
confidered as communities or individuals, we are ge* 
nerally profufe : but in that which relates to educa*- 
tion, we are fhamefuUy narrow. This falfe parflmo* 
ny, this miitaken frugality, prevents men of genius 
«nd education from appearing as teachers, becauyfe 
their talents will turn out to much more account, in 
aknoft any other profellion whatever ; and if circum- 
ftances fliould have rendered it neceflary for a man of 
ibme abilities to turn his mind this way, he is obliged 
to divide his ftudies among fo many different fciences, 
and his time among fo many different clafles, to fe* 
cure to himfelf a bare fubfiftence, that he hath nei* 
ther. the leifure, the oneans, nor the opportunity of 
that reading or convcrfation, which is abfolwtely ne- 
ceflary to his pradicc, in inftrudting youth in the 
moft difficult and important branch of Briti(h litera- 
ture. And if this is the cafe with the aWeft teachers, 
what can be expefted of thofe who became teachers,. 
becaufe they were really qualified for nothing clfe ? 

For 
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^ For the inftruftion of youth in every other fciencet 
we have not only excellent inftitutions, but eminent 
mafters, whofe abilities are inquired into and appro- 
ved of, before they arc admitted to the important 
truft : but in this cafe, great pretenfions, which are 
generally taken upon the teacher's word, and low 
prices for the articles of education in his fcheme, arc 
credentials fufficient to procure him bufinefs, though 
neither the teacher nor the ftudents reap much ad- 
vantage from it. 

The art of managing and forming the mind is per- 
haps of all others the moft intricate and extraordinary, ' . 
and certainly the moft important; which, that it may 
befufficiently ftudied, ought to be properly reward- 
ed. It is no doubt the bulincfs of magiftrates, to in- 
tcreft themfelves in the education of youth, Gnce they 
are the nurfery of the ftate, by whom it is renewed 
and perpetuated, and upon whom the national pro- 
fperity, as well as the national exiftence depends. If 
part of the public revenues were employed in ereA- 
ing academies for training up youth to bufinefs, e- 
fpecially in trading cities, where every matter fhould 
have a falary proportioned to tht difficulty of his de- 
partment ; if the moft intelligent merchants were ap- 
ppinted as fuperintendants of thefe academies, who 
would take care that none fhould be admitted as ftu- 
dents, whofe proficiency in the languages, rhetoric, 
and philofophy was not previoufly inquired into, nor 
any fuffered to profecute the ftudies prcrequifite to 
the counting-houfe, whofe genius was not in fomc 
meafure turned to att with dignity in the mercantile 
profeflion ; if thefe gentlemen would inquire X)ftcn 
into the morals and proficiency of the ftudents, con- 
vcrfe frequently with the mafters on the fubjcft of 

trade. 
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trade, and admit the ftudcnts according to their fe- 
niority in letters to fuch converfations, and, in Ihort, 
take every other method of encouraging both mafters 
and ftudents to indiiftry and attention, that they might 
go through the tedious, the difficult ta/k with alacrity 
and fpirit ; if parents, at the fame time, would fet that 
value upon education which they fomctimes do upon 
trifles, and be but as careful in having the minds of 
their children adorned with virtue and good fenfe, as 
they arc in fctting off every thing whjch relates to 
their bodies, we would then fee a reformation indeed. 
Was this to be the cafe^ our youth would be long ac- 
quainted with the arts of gaining before theywould 
learn how to fpend money, and they would not be 
grown old in debauchery and riot, before they were 
initiated into bufinefs. Was this to be the cafe, wc 
would foon fee a fpirit of induftry, knowledge, hu- 
manity, and good fenfe difFufe itfelf among all ranks 
and denominations, whilft idlenefs and folly, with all 
their mifchievous train, would be banifhed the ftreets. 
In one word, our teachers would be men of under- 
ftanding, our young men would be fenators, and our 
" merchants would be princes." 
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The elements of ARITHMETICS^ 



INTRODUCTION. 



ARITHMETIC is the art of reckoning by numbers^ 
which> from the various combinations of thefe ten 
Arabian charaderSf Oy I9 2, 3, 4^ 5* ^9 79 8^ 9, 
teacbeth to calculate with expedition, exadnefs, and eafe. 

To render operations more (hort and expreffive, with great 
propriety have been introduced the following 



CHARACTERS. 






v 

x^ 



+ 

X 



cr 



- - - Addition, 

- - - Subtraftion, 

- - - Multiplication, 

- - - Divift'. n, 
Equality, 

fignifies ^ 

- - - \ Proportion, 

•* - - Majority, 

Minority, 

" " " £xtra£lion of, 
Extraction of, 



read 



More, 
Lefs. 
Into. 
By. 
Equal to. 

C As to. 

2 So 18. 
Greater than. 
Lefs ths^i. 
Square-root. 
Cube-root. 



It is not my prefent purpofe, nor would it be material, to 
trace this ufeful art back to its original, or carry it through 
all the different fleps of its improvement. The Lombards^ 
no doubt, imported it inca Britain ; and, for its after im- 
provements, we have been eqiwlly obliged to the produSiona 
and the pradtice of the ingenious. 

C% CHAP. 
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CHAP. I. NUMERATION. 



N 



Umeration teacheth to read or write any number 
known, or propofed. 

. ' R U LE L 

To* read any number, divide it by commas into 
claflcs of three charafters each, beginning at the 
right hand ; over the right-hand figure of the third 
clafs, make a point ; over that of the fifth, two 
points J over that of the feventh, three points, £ffr. 
The number to the left hand of the firft comma, ex- 
preft by thoufands ; that which hath over it the firft 
point, by millions -, that which hath over it the fe- 
cond, by billions ; that which hath over it the third, 
by trillions, i^c. The left-hand chara6ter of each clafs 
is c^prefTed by hundreds, the middle one by tens, 
and the right-hand one by units. 

RULE II. 

To write down any propofed number, rcvcrfe the 
former rule 5 and, if any intermediate place is want- 
ing, fill it up with the cipher (o). Upon thefe prin- 
ciples is efFefted the following table, 

NUMERATION. TABLE. 

I •! O O '0 O O •! O O 'O O O •! O O 'O O O 

I '(> % L *q S ^ 'i z 1 *i> ^ L ^9 S V 'I % 1 
•• • «• • 

H E H H ffi H w ffi H H X H .g ffl H H a H cj 

5;. a 3opar:Dao33^33o33^* 

"ffJO-<»^C &.«»0 cuto eQ-«o5'c-<» C Cu^ (M 



-2r? .-'ts^o*-! 5^ 



o Si: 



too 2 j7 S: S 3 



":o>r ot^a<» D 



5?i' ^®" 



ci: 3 



OB- 



A 



Chap. 11. ADDITION. it 

OBSERVATION. 

It is obvious frotn the table, that all numbers increaie ia 
a decuple proportion ', and, confequently, that^ in a feries of 
numbers, every figure hath a local, as well as fimple value : 
hence ciphers, chough they have no iimple value, when an- 
nexed to fignificant figures^ remove thofe figures io many 
fteps from the units place, and increaie their value accord- 
ingly. 

CHAP, II. ADDITION of Integers. 

Ddition teacheth to find a fum which (hall be equal 
to feveral homogeneous ones given. 

RULE. 

Place the numbers, each of the fame local value 
under one another fucceflively ; then, beginning with 
the loweft, or units place, find the fum thereof by 
coUeding them ail together, and, of that fum, or to- 
tal, write down under the column of units what be- 
longs to that name, and carry the number of tens to 
be added with the next column, being the dcnomi^ 
nation to which, in the very nature of numbers, it be- 
longs : of the fum or total of the column of tens, 
write likewife down, under that column, the units 
place, whofc value will be tens, and carry the tens to 
be added with their homogeneous colurtin, which is 
hundreds. Proceed thus through the whole, and 
take down the fum of the laft column all together, 
there being no other to which it can be carried. 

EXAMPLES. 

^'\ 
75468 

37546 

18764 

34^54 
21687 

85463 



(2.) 


(3) 


(4.) 


74367 


478561 


59374 


43243 


37456 


38 


67548 


5937 


473 


32764 


5478 ' 


89 


^3487 


5684 


9 


54728 




45 



273582- 286137 ^^^ 



\ 
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Illuftratitn of the firft example* 

3+7=10+4=14+4=18+6^=24+8=32 I of which total, 
^ belongs to the units column, and Is accordingly taken down 
there 5 the 3 in its local value is 30, or 3 tens ; therefore, 
3+6+8+5+6+4+6=38 tens, or 380 ; of which total, 8 
belongs to the place of tens, where it is taken down, and 
the 3, or 300, carried to be added with the column of hun- 
dreds ; thus, 3+4+6+6+7+5+4=35> ©^ 3500 ; therefore 
5 falls to be noted down in the place of hundreds, whilft 
the 3 remains to be added with the column of thoufands, to 
which it belongs; thus, 3+5+i+4+8+7+S=33» ^^ ac- 
cording to its local value, 33,000 ; of which total, the 3 
to the right hand is taken down in the place of thoufands, 
and the other 3 carried to the column of tens of thoufands ; 
thus, 3 + 8 + 2 + 3+1 + 3 + 7=27, or, in its local value, 
^70,000 ; of which fum the 7 is taken down in its homoge- 
neous column, and the 2 in the place of hundreds of thou- 
fands, to which it naturally belongs* The whole taken to- 
gether becomes 273,582. 

OBSERVATIONS, 

1. Had the units place of any of the fums of the columns 
been o, it is plain that o would have been taken down in 
that place. 

2. Had any of the fums confifted but of one place only, 
there would have been nothing to carry to the next column, 

3^ The realon of this manner of operation is fuificiently 
demonftrated in the illuflration, being a plain deduclion from 
the nature of numbers ; and, as all the parts of any thing 
whatever muft be equal to the whole, the fum or total, thus 
found with fufficient accuracy, muft be equal to the feveral 
given numbers taken togetner. 

4. Operations in this rule may be proved by dividing the 
numbers into two or three difPerent clafTes, finding the fums 
of thefe fcverally, and collecting their totals again into one; 
which, if the operations were right, will agree with that to- 
tal which was taken at once. Men of bufmefs prove their 
fummations by adding fix ft upwards and then downwards. 



EXAMPLES. 
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EXAMPLES. 

7458 54856 

5978 34785 

4567 „ 67857 

18003 34158 

8452 51213 

3456 ■« ■- 

3978 15886 242869 upwards. 

242869 downwards. 



33889=33889 

5, Expedition, as well as exa^tnefs in calculating^ depends^ 
much upon improving the memory ; and, as addition occurs 
fDore frequently in bufinefs than almoft any other rule in a- 
rirhmetic, both difpatch and accuracy are abiblutely necef- 
fary : Wherefore, when one is fufficiently accuftomed to add 
the figures one by one, he ihould be gradually led, to take 
them two by two, three by three, by either or more, as ap- 
pears convenient ; which wiH not only promote difpatch, but 
be lefs liable to errour, Thus, for inilance, the firft four fi- 
gures in the units place, of the firft example, to one who hath 
been ever fo little accuftomed to addition, will at once pre«* 
fcnt the fum of 18, and the other two figures 14^32, ^£* • 

CHAP. in. SUBTRACTION of Integers. 

SUBTRACTION finds the difference, called the remainder, 
, betwixt a Icffer number, called the fubtrahend^ and a 
greater, called the minuend^ and is the converfe of addition. 

RULE. 

Place the numbers, each of the fame local value 
under one another refpeftively, the fubtrahcnd in a 
line diredtly under the minuend. Then, beginning 
at the units place, if the figure in the fubtrahend be 
equal to thiat correfponding in the minuend, write 
down a cipher for the difference ; if lefs, take down 
the figure which reprefents the difference •, but, if 
greater, increafe it by 10, and then take down the 
difference > remembering at the fame time, that how- 
ever 
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ever oft the minuend muft be fo increafcd, the next 
place in the lubcrahend muft be likewife increafed by 
unity. Proceed thus till the whole remainder is 
taken down and completed. 

EXAMPLES in Integers. 

(!•) (2.) (3.) (40 

Minuend, 8467548 546317 47856478 5741563 
Subtrahend, 3254138 257168 39764789 3194585 

Remainder, 5213410 289149 

Jlluftration of the fecond example. 
Beginning with the units place, becaufe 8 is more than 7, 
increafe 7 with 10, and 17 becomes the minuend ; therefore, 
17-^39, or 10—8+7=9; becaufe the minuend was thus 
increafed' by 10, the next figure in the fubtrahend muft be 
increafed by i, which in eiFed is 10, and then it will b« 
6+1=7 ; but ftill the correfponding figure in the minuend is 
lefs, and therefore the fame increafe muft be repeated, and 
then it will be xp+i*-7=4. In the fame manner, and for 
the fame reafon, the next fig)ure in the fubtrahend muft be 
increafed by i, and it will become 2 ; tb$ correfpondent figure 
to which in the minuend is. 3, and their difference* without 
any increafe, is 1 ; which is noted down, and QOtbing car- 
ried to the next figure in the fubtrahend, &r. 

OBSERVATIONS. 

1. When all the firares in the minuend are greater than, 
or fome of them equal to their correfpondents in the fubtra- 
hend, it will be ovious, that the difference of the figures put 
down as correfpondents, muft, when taken as one fum, be 
the difference or remainder required ; for as all the parts of 
any number taken together are equal to the whole, fo the 
difference of all the parts of any two numbers make together 
the difference of the wholes, 

2. When any figure in the fubtrahend is greater than its 
correfpondent one in the minuend, th^ latter, before fubtrac- 
tion, is increafed by 10 ; and, for that reafon, the next fub- 
trahend figure is increafed by 1 : becaufe, from the nature of 
numbers, 10 in any place is equal to i, in the next place to 
the left ; therefore an equal number increafes both factors* 

and 
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and the difference muft accordingly be equal ; for the fame 
difference will always extft betwixt 9 and 17, as betwixt 19 
and 27, or betwixt 29 and 37, ad infinitum, 

3. If one number is to be fubtra£ied from feveral, feveral 
from one, or feveral from feveral, ic is plain that they muft 
be reduced to two factors before fubtra<3i6n, by addition. 

4. The accuracy of operations in this rule may always be 
proved by ^ding the remainder to the fubtrahend, whofe 
fum, when the operation is right, will be equal to the mi- 
nuend i becaufe the fubtrahend and remainder are the parts 
of the minuend 9 which is confidered as the whole. 



Chap. IV. multiplication of Integers- 

MULTIPLICATION fcrveth inftead of many additions ; 
and, from two numbers given, called the multiplier 
and multiplicand^ findeth a third, called the produd, wliich 
iball repeat the multiplicand fo oft as the multiplier CQntains 
unity. For the more expeditious management of this rule^^ 
it will be neceffary to commit to memory the following 

TABLE OF MULTIPLICATION. 



2X 2= . 

«X 3= ^ 
2X4= 8 
2X 5=Jc 

2X 6=12 
2X 7=14 
2X 8=16 

2X>0=2« 
2X1 1=22 
2x12=24 



4 3X 3= 9 
3X 4=*2 
3X 5=»5 
3X 6=18 
3X 7=2 « 
3X 8=24 
3X 9=^27 
3x10=30 

3X11=33 
3x^2=36 
4X 4=«6 



4X 5=20 
4X 6=24 
4X 7=28 

4X 8=32 

4X 5=36 
4x10=40 
4Xn=44 
4x12=48 
5X ^=25 
SX 6=30 
5X 7=3'; 



5X 8=4cj6x 
5X 9=45 
5X*o=5^ 
5Xii=5S 
5X>2=" 
6x 6=; 
6x 7=^2J 
6x 8= 
6x 9=54 8x 
6xio=6c 8x 

0X*'=^^ 8x 



7X 
7X 
7X 
1 2=t>c 7x 
6=36 7x 

\2-X 

48 8x 



12=72 

7=491 
8=56 

16=70 

11=77 

12=84 

8=64 

9=72 

io=8c 
11=88 



8x1 

9X 

9Xi 

9X1 

9X. 

loxi 

loxi 

loxi 

iiXi 

uxi 

12x1 



2= 96 
9= 81 
0= 90 
1= 99 
2=108 

C=IOO 

1=110 

2=120 

1 = 121 
2=132 

2=144 



RULE. 

When the multiplier confifts of any number within 
the bounds of the table, theprodu^a is fouftd at once, 
by multiplying every figure, or place of the multi- 
plicand into the multiplier, one after another, be- 
ginning with the units place j and the feveral pro- 

VoL. L D duds 
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dufts are wrote down as the feveral fums in addi- 
tion ; but, when the multiplier exceeds the bounds 
of the table, the produft of every particular digit 
muft be taken by itfeif, the firft figure of every par- 
ticular produ6t placed direftly below its 'refpe*aive 
multiplier, to anfwer the local value thereof, and the 
fum of thcfe feveral products will be the produiS re- 
quired. 

EXAMPLES. 

875467543 Muhiplicand. 437546754 47845678978 
8 Multrplicr. I2 1 1 



7003740344 Produift. 5250561048 

lUufirailm of the firft example. 
Beginn'mg with the units place, by the table, 8x32:14, 
of which produ<ft 4 is taken down in its own place; then 
8x4=324^, in the fecond place of the laft produS, =34, in 
its local value =340, whereof 4 falls lo be noted down in its 
own place, viz. the place of tens; again, 8X5=540+3=43; 
3 is taken down in its own place, and 4 is referved to be car- 
riedtothe produifc of thcfuccccding figure; then 8X7+4=:60j 
here o is noted ; 8x6+6=:54, 4 is noted : 8X4+5=237» 
note .7 ; 8x5+32=43, note 3 ; 8X7+4;=6o, note o ; 8X8 
+6=70, which is taken down all together, becaufe there is 
no new produA to which the figure in the higheft place 
could be carried. 

Example (4.) ' {5.) (6.) 

745678 5493S* 67540573 

345 678 39405 



3728390 
2982712 
2237034 



X 7^ 337702865 ^\T 

J X ' ' 270162292 3 JL 1 

jl j^ 202621719 ^ V. 



257 2589 10 20535 7 1 1 22065 

OBSERVATIONS. * 
I. When the multiplier confifts of any number within the 
botindsof the table, the reafon of the operation will be 

plain 
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plain from what hath been fald in addition, fmce multiplica* 
tion is only a repetition of that rule, fo oft as the multiplier 
contains unity j to be fatisfied of which any one may make 
the experiment at pleafure, by finding the fum of any mul- 
tiplicand repeated as oft as the multiplier contains unity. 

2. When the multiplier exceeds the bounds of the table, 
the produds are taken partially, and the fum of thefe pro- 
duCts muft as certainly be the whole produiS, as it is true 
that the whole is equal to all its parts taken together. The 
reaibn of placing the firft figure of ev^ry particular multi- 
plier^s produ<ft below its refpedivc multiplying figure, will 
appear from this confideration, that as each figure hath a 
fimple and local value, both thefe values muft be retained in 
theprodu6i: for inftance, in the midtiplier of the 4th ex- 
ample, 4, from the place in which itftands, is really 40, and 
confcquently the firft figure of its produft is not 2, but 20 i 
for which reafon it muft ftand in the place of tens. For the 
fame reafon, 4 in the multiplier of the 6th example is 400 ; 
and therefore 2, the firft figure of its produft, is 200, and 
for that reafon ftands in the place of hundreds, 

3, Operations ih this rule may be proved by fliifting the 
fadorsi the reafon of which is obvious j but more expedi- 
lioufly by cafting out the 9 s. For an example, take an illu* 
firation of the proof of example 4. 

♦7-|-4=:il, exceedirig 9 by 2, and 2+5+6=: 1 3, exceis 
4+7=11, excefs 2+8=10, excefs i, which is noted on the 
right fide of the crofs. The fame is done by the multiplier 
thus, 3+4+5=12, excefs 3, noted on the left of the crofs ; 
then 3X1=3, noted, as it does not exceed 9, on the top of 
the crofs. If it had been 9, o would have been noted ; if 
more than 9 or 9s, the excefs. After the fan^e manner are the 
9s caft out of the fum of the produiSls, and the laft excefs is 
found to be 3, which is let at the bottom of the crofs, and 
proves the operation to be right, being equal to the figure ac 
the top. For becaufe in whatever place any figure ftands, 
taken in its fimple value, according to the place in which it 
ftands, it will bee<^alto what remains, after all the 9s con- 
tained in its value are taken away ; it follows, that the fum 
•f all the figures of which any number confifts, confidered 
fimply as fo many units, is equal to the remainder, after all 
the 9s are taken out of that number, which can be found in 
the real value of each figure of which it confifts. Hence, if 
this fum be lefs than 9, it is equal to what remains when all 
the 9s poffible are taken out of that number^ But if this 

D 2 fwni 
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fum is equal to, or exceeds 9, the remainder, when the 9s 
are taken out, will be equal to what remains when the gs 
are takeli out of the given number ; becaufe the number of 
9s in any number muft be equal to the number of 9s which 
is contained in the (everal produ6ls, and in the fum of the 
cxcefs of 9s in thofe parts. 



CONTRACTIONS in MtJLTIPLlCATION. 

1. When there are ciphers on the right of either or both 
faSors, they may be negle£led in the operation, but annexed 
to the fum of the products. 

EXAMPLES. 



7415678000 
123000 


(2.) 
534000 

3 560 


22247034 
88988136 

9 12 I 28394000000 


2^6 3204 
^ jk. 2670 
3 

^99040000 



'X 



6 
3 



6 



Hence, to multiply by i and any number of ciphers annex- 
ed to it, is only to annex thofe ciphers to the multiplicand. 

2. When unity is in the place of tens of the multiplier, 
the produdl may be found in one line, by adding the product 
of that place in the multiplication ; and the fame method may 
be extended by pradlice, to 2 or 3 in the place of tens. 

EXAMPLES, 

(I.) (2.) 

874675432 6 84670000 



80 ' ^ I 9474 I 0000 o 



13120131480 ' ^ 1947410000 

3. It will be found convenient, in applicate queftions, to 
work by the component p^rts qf the multiplier, which, for 
any fpiall number, will be found in the table j but if the 
multiplier be fuch a number^ for whi^h no component parts 

cixi 



Chap.lV. MULTIPLICATION. 29 

can be exadly found, the neareft component parts muft be 
taken, and the multiplicand being added fo often to the laft 
produd, as the produA of the component parts comes ihort 
of the given multiplier, or fo often fubtrafted from it, as the 
product of the parts exceeds the given multiplier, the fum in 
the one cafe, and remainder in the other, will give the true 



produdl. 

54537543 

7_ 

381762801 
30541S2408 



E X A M P 



by 56 



L E S. 

(2.) 
3741500 by 74 

O 



'X= 



299320 
9 



'X- 



:269388ooo Produft of 72 
7483000 Produft of 2 



2768710PO 74 

The proof is taken by cafting the nines out of the given 
multiplier, and not the artificial ones. 

4. If the given multiplier is a number exceeding the bounds 
of the table, multiply by as many tens as the multiplier con-> 
lifts of places fave one, the laft produd by the firft figure on 
the left hand, the next in order by the fucceeding place, &c^ 
the fum of the produ£ts of thefe places givei that required. 
EXAMPLES. 

(I.) (2.) 

8x436843246 by 578 . 74563000 by 6002 



10 



10 



7X4368432460^ 
10 



4368432460© 
5 



2i842i62300«=the produ£l of 500. 

3057902722o=:the produft of 70. 

3494745968=the produfk of 8. 

^52495396i88=:the prodwft of 578. 



745630 
10 

7456300 
10 

74563000 
6 

■ ■ • ' ■» . ^ i 

447378000000 

149726000 

447527726000 



5. If 



3» Of A R I T H M E T I C. Parti. 

5. If the multiplier be any number near 100, 1000, lOOOO, 
&c, increafe the multiplicand by as many ciphers as there are 
figures ill the mtilripher, and fubtrad the multiplicand from 
itfelf thus increafed as often as the multiplier wants units of 
that by which the multiplicand was increafed. 

EXAMPLES, 
(i.) Multiply 8754687 by 999 (2.) 4378 into 9998 
999 i& I (hort of 1000 43780000 

Therefore 8754687000 8756 = 2X4378 

8754687 



87459323^3 



4377^244=9998X4378 



6. When the multiplier can be parted into periodis which 
:ire multfples of one another, the operation may be ccrntra£te4 
in the* following manner. 



E X A M P L E S. 
9648$ 



569748^7 (I.) 

38 



45579896=8x5697487 
273479376 =6x45579896, bccaufe &>x8r=450 
546958752 =2x273479376, becaufe 200x480=96000 



549739125656 = 5697487X96488 

NatCy One mKnber is faid to be the multiple of another, 
when it contains it a certain number of times without any 
remainder. 

Or in a reverted order, thus : 
(2.) 5742135 into 52575 
5257s 



28710675 =50000X5742135 for 50000 

143553375 =500x28710675 for 2500 

430660125 = 3 X 143553375 for 75 



301892747625 = 5742135 X 52575 

7. If the mukiplier be a repetend of the &me figure, multi- 
ply by oft^ of the repeating figures 3 and the figures of that pro- 

du<a 
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AuSt added, as if^hey bad been wrote down ia as many pro- 
duds as tbe multiplier repeated the fame figure, give the piro- 
dud required. 

EXAMPLES. 

(I.) (1.)^ 

547856789 540i« 

2.Z2TI 3333 



1095713578 J 62054 



12174473565158 1-80041994 

8. When the repeating figure is a high ^igit, colled the 
produd of as many ones as there are digits in the multipliei^ 
from the multiplicand, according to the rule in the laft con- 
tra£Hon ; which produd being multiplied into the repeiend, 
will give the tnte predud. 

Example. 784325634 into 7777777 

871472839519374 Produds coUeded for iiiiiii. 
7 

6100309876635618 Produd of 7777777. 

There is another con tradion for finding the pr<Miud of any 
feries of repeating figures, more elegant than any of the pre- 
ceding, but it will come in more properly in the next chap- 
ter. 



CHAP. V. DIVISION of whole Numbers. 

DIVISION findeth how oft one number is contained in 
another* and is a compendious method of fubtradion» 
in the iame fenfe that multiplication is a compendious me* 
thod of addition. 

RULE. 

Place the dividing number, called the divifor^ on 
the left of the dividend, or number to be divided, and 
on the right of the dividend place the quotient, as 

in 
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in the examples following. The faftors being thuii 
placed, point off fo many places from the .right of 
the dividend, as are equal to, or not exceeding the 
produft of the divifor, into any of the 9 digits, and 
this is called a dividual : in which, having confidered 
how often the divifor is contained, note the number 
of times 1n the quotient, then fubtrad the produft 
of that quotient-figure, after it is multiplied into 
the divifor, from the dividual, and to the remainder 
affix the next place in the dividend for a new divi- 
dual, with wliich proceed as before ; and if the di- 
vifor is not once contained in any dividual, increafe 
the quotient with a cipher, before any new place is 
taken down to the right of the dividual •, if any thing 
remains after all the places are taken down from the 
dividend, it is called the remainder^ which, with the 
divifor, exprefieth fome parts of unity, the number 
whereof is afcertained by the remainder, and the 
quality by the divifor. 

EXAMPLES. 

(I.) (2.) 

Divi£>r. Dividend. Quotient. 

la ) 475678 ( 39639^^ 15) 784673s (5»3".5tt 
36 75 



IIS 


34 


108 


30 


^6 


46 


72 


45 


4Z 


17 


36 


15 


118 


23 


leS 


15 


(10) Remsunder* 


85 




75 


- 


(JO) 




lllu/traUsn 
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niuftratim of Example firjt. 

The divifor 12 is found in the fird dividual 47, three times> 
which is noted in the quotient, and being multiplied into the 
diviibr, prefents a produd of 369 which is brought down be- 
low its own dividual 47, and fubtradled therefrom, by which 
means we difcover a remainder of 11: To this remainder, 
the next figure in the dividend being affixed, we are prefent- 
cd with a new dividual of 115, which contains the divifof 
9 times J confequently g is noted in the quotient, and multi- 
plied into the divifor \ the product 108, being fubtra<Sled from 
its dividual 115, leaves a remainder of 7, to be increafed by 
. the next figure in the dividend, viz. 6 ; with which, and the 
reqiaining' paft of the dividend, we proceed as before, and at 
laft there remains 10 ; which being taken up with the divifor, 
and noted after the integral part of the quotient, expreffeth 
ten twelfth parts of one. 

OBSERVATIONS. 

«. Since, by the above method of divifion, the dividend is 
taken into as many dividuals as poflible, and the quotient taken 
out of the firft dividual as near as poffible, the de/e£l made 
the foundation of the fucceeding dividual ; and this operacioa 
being repeated fo oft 'as there Were places in the dividend to 
bring do^n, or quotient-figures to note, it will be plain, if 
there hath been no errour in the operation, that all the parts 
of the dividend have been added, and the number of times the 
divifor is contained in thofe parts hath been feparatejy found : 
And fince all the parts taken tpgether are equal to the whole, 
it mull follow, that however often the divifor is contained in 
thole parts which cpnftitute the dividend, fo often muft the 
divilbr be contained in the whole dividend. 

2. The beft {>roof of operations in this rule is made by 
multiplying the quotient into the divifor, Whofe product add- 
ed toihe remainder, ii any, muft be exadly equal to the di- 
vidend. 

A proof lefs certain, but much more expeditious, may be 
made by calling out the nines, as in multiplication, confix 
dering the integral part of the quotient as a multiplicand, 
the divifor as a multiplier, and the dividend — the remainder 
as a produfi. The proof by the nines^ in either cafe, can 
only be applied to Integers or decimals; f* that, upon the 
whole, the heft aijd moft general proof of multiplication is 
divifipn, and, vice verfa, of divifion, multiplication. 

Vol. I, K Example 
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Example (3.) (4.) 

375)5478989(^4610411 25476)88350768(3468 

375 375 76428 



1728 73289 119227 
1500 102270 101904 
43830 



»X' 



2289 — '—. — J 73236 
2250 5478989 Proof By multi- 152856 

plication* . - — r— 

398 . 203808 Proof by 

375 203808 qaftingoujt 

■ ■ ■ ■ " I v the nincs^ 

2139 '0 

CONTRACTIONS w PIVISION.. 

1. In dividing by unity, the quotient will be found juft 
equal to the dividend v therefoFe in dividing by i, and any 
number of ciphers, if as many places are cut oflF f«)m the 
right of the dividend, as there are ciphers to the right of I 
in the divifbr, the number to the left of the feparating poini: 
in the diil^idend will be the integral part of the quotient, and 
that to the fight will be the remainder, or f rational part* 

EXAMPLES. 
Quot. Rcnoi. Quot. Rem* Quot. Rem. 

iopo)4578. 567 1000)545. 78 10000)597. ^45*^ 

2. For the fame reafon, when there are ciphers to the right 
of any divifor, an equal number of ciphers or figures may be 
cut off from the right of the dividend, and the remaining fi- 
gures to the left being divided by the fignificant figures in 
•^le divifor, 'will quote the integral part, and the figures oA 
the right of the point, annexeS^ to the laft remainder, will 
give the fraftional part. 



EXAMPLES. 
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EXAMPLES. 

dO (2.) 

25 35 

107 264 

io6f 245 

78 - 195 

75 175 

34 (2067) 
25 

'■ ^<7/^, As an equal number of 

217 ciphers was cut pfF from both fac- 

2®o tors, there was nothing to confti- 

, .— — tutc a remainder, and therefoic 

175 there is no fradiional part. 

17s ■ . 



3. When the divifor confifts but of one or t^o figures, 
the operation may be performed by a mental multipHcatlotv 
and fubtra4Sion ; in which cafe, na part of the work needs 
to be noted but the quotient, and it may ftand as in any of 
the fubjoined 

EXAMPLES. 

, (I.) (O ^ (3) 

5)47856743 8007456 75645-^25=302541 



9571348^ 70 



-=114392;^ 



4. When the divifor is a compofite number, divide by its 
cotnponent parts continually^ and the laft quotient gives the 
integral part of the anfwer. For the fraSional part, multiply 
the laft remainder by the laft divifor but one, and to the pro- 
duft add the remainder belonging to that divifor ; multiply 
this fum by the next preceding divifor, to which add its cor- 

E 2 » refpondent 
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rcfpondent remainder ; and thus proceed, till you have mul- 
tiplied by the firft dtvifor, and added in the fifft remainder. 

Example. Divide 7456785 by 75 . / 
75=3XSX5N^45678S 

5/1491357 The remainder is foiUK} 

by fay^ing 

3)298271 : 2 2X5+2X5=^1. 

,/ ^ ■ ■ 

99423 2 2 

Or the remainders may ht valued, as in ;he following 

EXAMPLE. 
Divide 37841 by 48 
48=8x6 ) i784i For 2 when reduced to 6ths ='^ 

— T ^nd 'Hz^'h bwt 1x17=17. 

?)63o6|. - 

— 3x6=48. 

788 Rem. 24=j; 

Thd laft method will be found to be mo(l convenient for 
praftice, but it will be heft underftood when we arc corhe to 
rcdudion of vulgar fraclions. 

5. When both fadors are commcnfurable, it will fliorten 
t)ie diyifion confideraWy, to abridge . both faftor? according^ 
to the following method. 

5745(5 by. 56 
4)56\ 57456 11)88X47415665 

2)14 J 14364 8/43^0515 

7>^ 7182 ^38814! 

1026 Quotient, 

This and the preceding contrai^iop are founded on the 
fame principles, viz. That if. equal quantities be divided by 
equal quantities, the quotients will be equal ; and tjiough they 
may at fitft view feem to be one and the fame, they will be 
differently app}icd, as may be obfcrvcd in the fcquel. 

SuffUnunt 
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Supplement to contra£iions in muliiplteatton^ 

1. To multiply by a whok number and a fradiion, find 
the produd of the integral part as before, and take pans of 
the multiplicand for the fraction. 

Multiply 3475 by 54 54789 6758 Note i of 3=^ 
St 4t 3i of K 

'^liis 219156 4)20274 

1737! 18293T So68i 

~ 18293! 

191124 .25342^ 

255742 

2. The digit. 9 hath a property peculiar to itfelfj that 
whatever other digit, with any number of ciphers annexed, is 
divided by it, the quotient will confift wlioliy of fuch digicis, 
and ib many pths of an unit over ; hence the following me^ 
thod of muliiplying by repctcnds. 

EXAMPLES. 

(I.) , (2.) ^ (30 
575 by 666 4745 by 777 3987 ^1 SSSSr 
6000 7000 50000 

9)3450000 9)33215000 9)189350000 

22150000 



383333^ . 3690555 



383 Subtradt. 3690 Subtradt. 2215 



382950 Produft. 3686865 Produft, 24147785, 

This laft contradlion will be demonftrated immediately af- 
ter divifion of decimals, where it will be better underftodd. 



CHAP. 
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CHAP. VI- 

ESSAY on MoNasy, Weights, and Measures. 

T N the preceding chapters we have endeavoured, with as 
J^ much perfpicuify and concifenefs as poflible, to (how the 
pFoperties and Coml$iiiadons of abftra^l or pure numbers, as 
far as concerned the fundamental rules of arithmetic, in a me- 
thod that leads gradually to eaie^ diipatch, and- certainty in 
calculation. But, before, we can (tow the ufe of tbefe rules 
in matters of bufinofs, it will be proper to give Came account 
of the monies, w e ig-h t s ' y and meafures, which the Britifli 
merchant hath occafion: K) be acquainted with ; as a proper 
knowledge of thefe is not orrfy intimately connefied with., 
but zjine qua non in the mercantile bufinefs. 

, I. Of M O N £ Y. 

' In the firft ages of commerce, there was little occafion for 
computation, as one commodity was bartered fbr another by 
the bulk ; a cuftom which, eve.n at this day, prevails among 
the favage unpolifhed nations of Chili on the South fea, in 
the land of Jeflo on the Pacific ocearn, and other barbarous 
countries : but by degrees, as improvements were made in 
the world, fomething new was added daily to the conveni- 
encles of life ;' and as fuch a method of bartering commo- 
dities was found to be difficult and inconvenient, it was 
agreed among, mankind to make choice of one commodity, 
which being in general and conflant efteem, an equivalent 
quantity of It might always remove the difficulty of bartering 
in kind*. To determine therefore this fubftance that fiiould 
be in oniverfal and' conftant efteem, they made choice of 
gold and"filver, not only becaiife they were divifible and por- 
table, but becaufb they were more valuable than other me- 
tals. Since, there was^ a confiderabl^ di^ence in the nature 
of: thefe two metals, and gold was more precioos than^ 
filver, both on account of its rarity and intrinfic worth ; be- 
fides the expenfe in working gold far exceeds the charge 
which attends the working filver, as appears by the tax paid 
upon each to the fovereign lords of mints, that upon gold 
being only 5 of the hundred, and that on filver 20 : it was 
therefore juift to afcribe a greater value to gold. And becaufe 
the bafer metal ought to be given in greater meafure, that 
what was wanting in quality might be made up in quantity ; 

it 
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it was iikewife found n^cefl^ry ta Hx a j^coportion between 
them by fome ceruin ai^d. determioate rule; wbeace it is^ 
that, in the practice of Gommcrce, though fornierly the 
proportion of gold to filver was (ettled as ten caone, yet the 
nutter is fo fettled at prefdi^t, throyghout the greateft part 
of Europe, that i ounce of gold is worth about j 5 ouncet 
of iilver. When this fubftance was agreed upon at nril tabe 
a common equivalent for any of the conveniencies of life, 
the particular (Quantity of it to be given ajs the value of ajp^ 
thing elfe, was determined by the bulk and weight only ; 
but ^fterwsrds^ to (ave the trouble of ppov'in^ this^ weight 
i^on jsv€iry occafioai, k was coined inlKi) certajm forms by fa* 
bLc auihoricy^ and imprefled with a mark>of dilUiiAion,.ex^ 
preffing tbfe qus^tiiy each ^iece contained^ fo tta^ it .Ayotttd 
always have the fame determined value, and be eveiy where 
the Cmie both for matter and weight. 

In 3ritain> 0s in i»ll other trading places, die ctrri^ent tavH 
fiey or fp ecje 1$ either goJd, filv;er, or copper* The ftandard 
of gold cpinjs tss2 carats of fine gold, mixed with a ^anatsiof 
alloy, in the pound weight Troy ^ and the ftandard of iilver 
coin is II ojiAces and 2 pennyweights of* ftnefilver, maooL 
with iS pennyweights of copper. Thefe ntzSks being thus 
proportipnod^and reipe^iively divided into pieces of a certaki 
weight, upon which the current ftamp^ authorifed i^ th& 
prince, is imprefled, conftitute the feveral coins we miee; 
with in Britain i the value whereof is determined by an ima* 
ginary piece, called the pound Sterling, by which we buy and 
Idl, and keep all accounts. 

The divifion of the pound The coins ufed in Britain, 
Sterling is as follows. with their value. 

Farthings, marked * qrs. GotD Coins. £; s» d. 
4=1 penny* — d. The Guinea, ss: i i O . 
48= 12= I (billing, «• Half-guiriea, =0 10 6 
96op;240=20=i pound, L, Quarter-guinea, =0 53 

Silver Coins. 
When (hillings ind pence The Crown,. =0 50 
are wrote together, they are Half-crown^ =r o 26 

often in figures diftinguifhed Shilling, > =010 

thus, 4}5, i. /. 4 s. and 5 d. Sixpence, =006 

io|, i. e^ 10 s. and |io, i. e. Copper Coins. 
10 d. The Halfpenny, =0 o 04 

Earthing, 2=0 o ^ 

There 
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There are foroe gdd pieces bearing the ftamp of othe'f 
countries which are likewife current in Britain, namely, the 
Moidore, =L. i, 7 s, and the Joannes, =L,3, 12 s. and 
the half and quarter ditto. 

The pound of gold Troy, including the alloy, is divided 
into 444- parts, which are ftamped into guineas, and into 89 
parts» when ftamped into half-guineas* 

^ OBSERVATION. 

If an exadi proportion between gold and filver is not 
maintained, and fixed unalcerably, according to fome unt- 
vetfal rule adopted by the generality of the European nations, 
the confequence may be dangerous to a kingdom in the afFaic 
of money. 

Suppofe that in fome particular kingdom a money-fyftem 
prerails, that fliall raife the gold above its real value'^ and 
that in this regulation, inftead of the common proportion of 
2 to 15, that now obtains, an ounce of gold is allowed to 
be equivalent to 16 ounces of filver, fmce fuch an alteratioii 
would ratfe the gold 6-|^ p^r cent, above its value, and reduce 
^he tilver to juft fo much below its worth ; it is evident that 
this increafe of the current price of gold would naturally 
caufe the filver to be exported out of the kingdom ; and as 
g6ld would be imported in its ftead, and increafe greatly, the 
nation muft unavoidably lofe 6j per cent, of all the filver that 
Would be thus exported. 

On the other hand, (hould the filver money be raifed a« 
bove its value, fo that 14 ounces (hould be deemed equiva- 
lent to one. ounce of gold, while the proportion . Ihould ftiand 
thus, the filver money would not only continue in the king- 
dom, but alfo increafe greatly, and the gold coin would be ex- 
ported in the fame proportion ; by which means the nation, 
would fuftain a lols of 74 per cent. Moreover, from thefe va- 
riations two abfurditles would follow : the one is, that both 
the prince and the people would lofe of that part of their mo- 
nied property 6y per cent, (hould the above difproporiion fall 
upon the gold coin ; and 74, (hould it fall upon the filver. The 
other inconvenience would be, that there would be no fpecid 
to circulate in the kingdom, but either gold only, or filver 
only, according as the one or the other of thefc metals (hould 
happen to be eftiroatcd above its true proportion. To main* 
tain an exadl proportion thereforct^between gold and (Dver; 
are efieatial points of good conjuft, with regard to the pre- 

fervation 
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fervation of money, that are by no means fo be ne^eded. 
There is another coniideration, however, that hath a fui'- 
prifing effed on the money*matters of a kingdom, and that 
is the balance of trade j which when it fs againft a nation* 
its money muft be carried to foreign nations, to pay for the 
excefs of goods imported above thofe which have been ex- 
ported ; bat if it is in its favour^ the money will not only 
continue in it, but alfo increafe and multiply> 

The Laws of ENGLAND relating to MONET. 

By 2oth Edw4 L merchants are prohibited from trafficking 
with money, and importing clipped coin, under the pain of 
forfeiture^ 

9th Edw. III. £, 1. Gold or filver plate, or coin, not t<S 
be exported without licence^ undejt* the pain of forfeiture^ 
Search to be made for falfe coin imported. 

Money not to be impaired in weight or alloy, 25th Ed, IIL 
c. 13. 

No coin to be current but the King's own^ and any per' 
fon may refufe foreign coin, 27th Edw^ III. c. 144 

Foreign coin not to be current in England, but to be 
melted down, 17th Rieb, II v £• J^ 

Coin or plate found in the cuftody of perfons ready to 
f2& the ieas, or in any ibip, to be forfeited to the King^ 
ad Hen. IV, f. 5. 

Treafon to clip or file moneys 3d Hen.Y^ c. 6. 

Gold to be received in payment by the King's weight, 
^AHen. V. r- iirf. 

Th« mint^mafter to keep ro his alloy, and receive filver at 
the true valut, on pain of double damages, ad Hen. VI. ^. 12, 

Coin9 of gold and filver to continue current, notwif hftand-^ 
ing tbey may be cracked or worn, but not, if they arc clipp* 
cd) monies clipped to be exchanged at the mint. Coin 
tranfported to Ireland above 6 ;• 8 d. or Irifh coin imported 
above 3 s. ^d. to be forfeited. A circle to be made round 
the outfide of money, 14th and 15th Hen^ VIII. c. 12. 

Counterfeiting^ impairing, Cffc. of coin, or foreign coin 
made current, is made high treafon by i4tb EHz* c. 3. and 
4. and by i8th Elix. c* I4 and 7^ 

Silver coin melted down to be forfeited, and double valuCy 
13th and 14th Ch. II. c, 31. 

Gold and filver delirered into the mint to be aflayed, coin* 
ed, and delivered out, according to the order and tkne of 
bringing in^ i8ch Ch. IL c, 5. 

VoL.i. F Buying 



^i O F A R I T H M E T I C. l^arr I. 

Buying or felling clippings or filings, L. 500 pefnilty. 
Perfons malcing coin to be imprifoned fix months, befides 
forfeiture, fcfr. Perfons apprehending money- coiners j^r. 
to have L. 40 reward ; ahd guilty perfons difcovering two 
others, to be pardoned, 6th and 7th JVtlL III. ^.17. 

Perfons bringing plate to the mint to be coined, not to 
pay for coinage, but to have the fame weight of money dc* 
livered out. Perfons keeping public houfes to have no manu- 
fadlured plate but fpoons. Molten filver or bullion not to be 
ihipped off, without a certificate from tlie lord mayor that 
oath hath been made that it is foreign bullion/ under the pe- 
nalty of Lt 200 ; and officers may (ei^e the bullion as forfeit* 
cd. Gold or filver, not exceeding L. 200,000, may be ex- 
ported with a licence. Guineas not .to go for mare than 
%% s,, 7th and 8th IVilL III. c, 19. 

Hammered filver coin brought to the* mint, ^o be received 
at 5 J, 4 d. per ounce ; receivers of taxes, (sT^., to receive mo* 
ticy at 5 J. 8 d. per ourfce, to be delivered back to the bringers 
in; and receivers,, (sff. to bei paid into the ekcheqoer. With 
an allowance of the deficiency in recoining. ; Silver*platff^ 
iic», to contain 11 ounces and lO pennyweights of fine fil- 
ver in every pound, and to be marked .with the two initial 
Jettej^s of the worker's name, on pain of forfeiture.: <Piate 
received ^t .$s..^4».per ounce ^o he melted down, Sth^mi 
9th /^//. III. r. 7. and 8. ...*'. 

It is made high . treafbn, to make any ftamp, die, mold, 
fisfjf.fQr coining, excepting by perfons employed, in the mint, 
fcfc. Conveying fuch out of the mint, the fame.. Cplourii^ 
jQ^et^l refembiing coin like gold or filver, or naarking it on 
thib, edges,, is likewife high treafon : and mixing blanched 
cppp!$r with filver, to make it heavier, and. look like gold, 
or receiving or paying counterfeit milled money, is fclooyv 
8tb and 9th. /f?//. III. c. 26. . I • . V . 

., . Hammered filver coin may be refufed. in payment, a&4iDt 
being the lawful coin of this kingdom, 9th ffill^ III. c, 2. 

Any; perfon may cut, ,break« or defage pieces of lilver mo- 
Aey» fufpe6led to be cpuntejfeit, or d (mini (bed otherwife than 
t»y.>^earing ; but if they O^ould, upon trial, appear to be 
lawful money, tfc. to ftand to the Ibfi, 9th and lOth 

No pcrfon to make or coin any farthings or halfpenceyOr 
pieces to go /or fuch, .of copper, umler the penalty'of L. 5 
/or ev^ry pound weight,. 9th and loth IVilL III. c. 33. 

On 
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On a fcarcity of filvcr coin, for remedy guinea* were funk 
to 21 X. by proclamation 3d Geo. I, 

Perfens counterfeiting broad pieces of gold, or uttering 
them knowingly, to be guilty of treafcn, 6ch Geo. IJ^ c. oJb. 

Waftiing, gilding, or altering the impreffion of any real 
or counterfeit ihiUing, or (Ixpence, or brafs-money, to make 
the one pafs for a guinea, or half-guinea, or the other for a 
ihilling or fixpence, is high treafon. Knowingly uttering 
falfe money, for the firfl oilcnce fix months imprifonmenc, 
for the iecond two years imprifonment, and for the third fe- 
lony without benefit of clergy. If any perfon, knowingly 
uttering falfe money, (hall have about him any other falf^ 
money, he ihall fufrer one year's imprifonment ; and coiner^ 
t)f halfpence or farthings* two years imprifonment, ^c. 
iSth Geo. IL £. 28. 

Quarter-guineas were ordered to be coined in the ift 
Geo^ II L of which fome had been ftruck in the reign of 
Geo, I. but were become (b rare, that they were fcarcely to be 
met with^ 

II. Of weights. 

As the lecurity of commerce depends much on the juftnefs 

of weights, mott nations have taken care to prevent their 

being falfified* The ftandard of weights in Britain is kept 

in the exchequer, by a particular officer, qalled the clerk or 

eomptrolUr of the market. By the 27th chapter of Magna 

CbartOj the weights are to be the fame all over England ; 

but as commerce flourifliedj and introduced a greater variety 

4>f commodities, it was found convenient to vary the brigrnal 

weight, and likewife invent others better calculated for dif- 

patch in bufinefs, which hath introduced a diverfity of 

weights, in almoft every different county or province. The 

firft of all the weights ufed in Britain was a grain of wheat, 

picked out of the middle of the ear^ which, being well 

dried, became the leaft denomination of Troy weight, no\y 

ufed for gold, filver, jewels, feeds, liquors, bread, and me«- 

dicines. 

TABLE OF TROY WEIGHT. 
Grains, 

24= I pennyweight, dwt. 
480=: 20 = I ounce9 i* 
.5760 =240 =12=1 pgund, lb. 

Fj2 APOTHE- 
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APOTHECARIES WEIGHT 

Is deduced from Troy ; but convenience taught them to 
vary the divifion, for compounding their no^djcines, accord*- 
ing to the following 

T A B. L E, 

Grains. 

20 =J I fcruple, 3 
60 = 3=1 dram, 5. 
480 = 24 = 8 = I* oiince, 5t 
^760 =288 =96 =12=1 poupd, lb. 

AVOIRDUPOISE WEIGHT 

Was rather introduced by chance, and confirmed by cu- 
ftoro, than fixed by any law. The Troy weight was in pract- 
^ice found to be too fmall for coarfe and heavy goods^ fuch 
as grocery wares, pitch, tar, rofin, wax, tallow, fiax, hemp, 
t^c, copper, tin, iron, lead, fteel, fifh, flefli, butter, cheefe^ 
fait, ^c, ; for which, apd other fpch goods, it was thought 
proper to allow a greater weight than the law had provided, 
which in this weight exceeds the Troy by y, one pound 
Avoirdupoife being equal to i lb, 2 ^, il dwt. 15I- grain? 
Troy. In lead, they give only ig-J c,wt. to the tun or fodi- 
der. 

TABLE of AvoiRDUPoisi^ Ditto JLrEssER Weight. 
, Greater Weight. 

lb. Drops. 

a8= I quarter, qr. 16= i ounce. 

112= 4= I hundred weight, cwt. 256= 16= i pound. 
2240=80=20 =? I tun. 35*4=224=14=1 ftone". 

After the union, when the weights in Scotland were at- 
tempted to be reduced to Englifh ftandard, it was found that 
the Scotch Troy pound was equal to 7600 grains, and the 
Englifli Avoirdupoife to 7000: hence, the Scotch, Paris, or 
Amfterdam pound will be to the^ pound Avoirdupoife as 38 
to 35. Bcfides the Scotch Troy weight, commonly known 
by the name of Dutch weighty whereof a table is fubjoined, 
there is another weight derived from it, called T^ron weighty 
which, in different places, confifts of a heavier or lighter 

pound. 
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pound, according as cuftom hath eftablifhed it. The pound 
Tron weight runs from 20 to 24 ounces generally^ and in 
fome places, but rarely, falls as low as 19 ounces. 



TABLE of Scotch Troy, or Dutch Weight,. 

Grains, Neie^ The Tron weight 

36= I drop. is divided in the fame 

576= 16= I 5. manner as the Troy in 

9216= 256= 16= I lb. the adjacent table, ex- 

I47456=4096=:256=:i6sai Aone, cepting the pound into 

ounces, of which there \% 
no certain regulation. 

Wool weight is founded on, and derived from Avoirdupoife, 
the pound in both being the fame, but the greater weighty 
different. 

TABLE OF WOOL WEIGHT. 

Pounds. 

7=s 1 clove, 
14= 2= I ftone. 
28= 4= 2= 1 todd. 
182= 26= 13= 6t= I wcy. 
364= 52=: 26= 13 = 2= I lack. 
4368=6242=312=150 =24=12=^1 laft. 

Note I. Some few authors make 8 pounds in the clove. 

1. Woolftaplers generally purchafe their wool by tbe todd, 
))ut fell it again, when forted and fhipled, by the pack, con^ 
lifting of 240 pounds. 

The.llEFlNERS WEIGHTS. 
Blanks, 

24= I perrot, A^o/^, What they denominate 

480= 20= I mite. carats are the <s^ of a lb, an |, 

9600=400=20=;=! grain, or any other weight. 

The Weight^ for Merchandises ofed in Holland. 

24 grains = I drachm i 3 drachms, or 72 grains, = i grors ; 
30 grains = i eng^l \ 10 cngels^ or 4 grofs and 2 grains, = 

I loot 5 
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I loot; 1 6 lootS) or 8 ounces, =: i, mark; 2 marks s t 
pound ; 8 pounds =: i flone; 165 pounds =: I wa|2;gon, or 
wage % 400 pounds == i load ; 1 5 pounds =: i liipond ; 26 
lifponds = I fchippond, 

DUTCH WEIGHTS for Gold and SiLVEit. 

32 aces =ff I engcl, 20 engels = i ounce, 8 ounces =: r 
mark, for gi^ofs gold. 

24 parts = I grain, 1 2 grains = I carat, 24 carats r: i 
ndark, for fine gold. 

. NoUt The mark weights are about I per cent. lighter than 
the Troy weight of London. 

Weights for Merchandise ufed in Hamburg. 

2 loots := I ounce, 16 ounces ss i pound, 10 pounds = f 
ftone of wool or feathers, 14 pounds = i difpound, 20 pounds* 
== I ftOne of flax, 8 difpound == i center = 1 20 pounds Avoir* 
dupoife of London. 16 pounds of feathers or wool is a dif- 
pound, and 20 difpounds = i fchippound of the fame. 16 dif- 
pounds = I tun of butter or tallow. 

100 pounds of Hamburg = q8 of Amfterdam =s 1034 o( 
Antwerp =s i<^7^ of London, dee the table in the compari- 
fon of weights and meafures* 

in. MEASURES. 

The fame neccifity that introduced money and weights, 
may jufily be fuppofed to have introduced meafures ; as the 
moft certain method of afcertaining quamities bought and 
fold. ^ The common meafures ufed in Britain are tho& whick 
follow. 

L CLOTH MEASURE, which is of Tour kinds- 

1. The yard = 4 quarters =16 nails = 36 inches j by 
which are meafured arid fold all kinds of Engliftt. woollen 
cloths,' linen, wrought filks, tape, fff^^ 

2. The Englifh ell = i^ yard = 20 nails =45 inches, by 
which is meafured chiefly a fpecies of fine linen called Hol^ 
land. 

^ The Flemifh ell = J yard = 12 nail5=27 inches, chiefly 
applied to tapeftry. 

4. The 
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4. The Scotch eU;=:ii^ yard = 37 inches, by which gfeen 
linen, and moft of the private or houfe manufadlures in the 
AX>untry, are bought and ibid. 

IL CORN MEASURES, which arc of two kindsu 

1. Englifh, in which the pint is found to weigh i pound 
Troy, and -the fevcral denominations ar<e as follow. 

TABLE of English Dry Measure. 
Pints. 

8= I gallon. 
16= 2= I peck. 

64= S= 4= I bufliel. [ 

;t56= 32= 16= 4= I comb. 
512= 64= J2= 8= 2= I quartc^f. . 
256o==320=i 00=40= 10= 5=1 wey. 
5120=640=320=80=20=10=2= I laft*' 

Corn, fait, coals, lead-ore, and other dry goods, are mea- 
fured according to this table. Corn is generally fold in £ng* 
land by the quarter, 5 wbereof arc reckoned to the ton of , 
freight. The ton of wheat weighs between 2200 and 2560 
pounds Avoirdupoiie ; of rye» between -2100 and 2240 
pounds ditto ; and of barley, between 1700 and 1800. 

By the ftandard in his Majefty'i. exchequer, ^every round 
bufhel with a plain and even bottom, 18^ inches wide 
throughout, and 8 inches deep, is efteemied.a legal corn 
bufhel, and will contain 2150I4 cubic inches }. conlequently 
the corn-gallpn contains 268f cubic inches* 

2. Scotch, in which the boll of meal weighs 8% and amongft ^ 
the farmers in the north, frequently 9 flone Dutch, or 
Scotch Tfoj weight ^ is divided as follows, 

Lippics. 
. , 4= I peck. f . 

.16= 4= I firlot. 
64= 16= 4= I boll. 
"1024=256=64=16=1 chalder* 

ifoUt The wheat firlot in Scotland contains 21^ pints 
-Scotch meafure, and the bear or barley firlot 31 ; hence the 
Scotch wheat firlot is to the; Englifh corn-bufhel as 100 to 

a. Liquid 
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3. Liquid meafi^re was original!/ raifed from Troy weighty 
as is evident from feveral ftatutes, enading, that 8 poundd 
Troy of wheat, properly prepared, (hould weigh one gallon 
cf wine-meafure, the divifions and multiples whereof (nould 
form the other meaftires, and be the common ftandard 
throughout the whole kingdom ; yet the invention of a new 
weight introduced likewife a new gallon adjufted thereto, ex' 
ceeding the former in the proportion of Avoirdupoife weight 
to Troy, which ferves to .proportion the feveral denomina- 
tions of ale and beer meafure. 'The fealed gallon at Guild«^ 
hall, which is the ftandard for wines, fpirits, mead, perry, 
cyder, vinegar, honey, oiU ^c. is fuppofed to contain 231 
cubic inches/on which fuppofition, the other meafures raifed 
therefrom wUl contain proportionally ; yet, by a^ual experi- 
ment« made in 1688, in prefence of the Lord Mayor and 
commijQioners of excife, this gallon was only found to con*" 
tain 224 cubic inches ; notwithftanding it wasjigreed to con* 
tioue the Computation, upon the fuppofition of 231 cubic 
inches to the gallon, as before. 

TABLE of WINE MEASURE. 
Solid inches. 

231 =: t gallon. 

4158 = 18 = i ruftlct* 

7276JS: 314= i|=;i barrel. 

9702 = 42 = 2f=:l4=i terce. 
'4SS3 =5 63 — 3t=2 =ii=i hogflicad, {hhd.) 
19279 =a 84 = 4f=2-j=2 =i4c=i puncheon. 
29106 =126 =s 7 :^4 =3 =2j=:i-r=I butt. 

58212 =252 =14 =8 =6 =4t=3 =2=31 tun. 

Ale and beer meafure^ as was formerly obierved, •!$ dedu<>- 
ced from the Avoirdupoife weight, and therefore the gallon 
muft be much larger than the gallon in wine-meafure^ The 
ftandard ale-quart, kept in the exchequer, hath been found 
by experiment to contain juft 70!- cubic inches $ confequent'' 
ly the ale-gallon muft contain*282 cubic inches. ^ Hence 



ALE. 
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ALE -MEASURE TABLE. 
Cubic inches. 

282=3 I gallonr. 
2256= 8=1 firkin. 
4512=16=2=1 kilderkin. 
9024=32=4.=2=£ barrel. 
13536=48=6=3=14=1 hhd. 

TABLEof BEER. MEASURE. 
Solid inches. 

282= I gallon. 

2538= 9= I firkin. 

5076=^.18= 2=1 kilderkin. 
10152= 36= 4=2=1 barrel. 
15228= 54= 6=3=i4=i hogfhead. 
30456=108=12=6=3 =2=1 butt. 

Note^ This diftin£lton» or difference betwixt ale and beer 
roeafure, is only ufed in London ; for, in all other places^ 
the following table of beer or ale, whether flrong or fmalJ, 
is to be obferved according to a ftatute of excife, made in 
the year 1689. 

Note^ In meafuring fbap and herrings, 8 gallons is confix 
dered ^s a firlqn. 

Cubic inches. 

35i= I pint. 
282 =3 8= I gallon. 
2397 = 68= 84=1, firkin. 
479.5f =136=17 =2=i kilderkin. 
.. 9588 =272=34 =4=2=1 barrel, 
J4382 =408=51 =6=3=i4=i hogfhead. 

In Scotland, the excife and breweries ufe the EngUfh 
meafure; but retailers and viSuallers in' the country ufe the 
Scotch pint, of 1037 folid inches, wbofe diviiions and muU 
tiples are as^ follows* 

4 gills = I mutchkin, 2 mutchkins =3 i chopin, 2 chopins 
= I pint, 2 pints = I quart, and 4 quarts = i gallon. 
Vol. 1. G 4. Long 
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4, Long meafure, among other improvements, took its 
rife from wheat, three grains of which, properly prepared, 
were in length made the meafure of an inch, as in the 

TABLE. 

Grains. 

3=: I inch. 
36= ta=: I foot. 
Ic8t= 36= 3 = I yard. 
, * 594=7 -198= i6i=: si—' J po'^' 
23760— 7920= 660 = 220 = 40=1 furloilg* 
i'9oo8o=6336o=:528o =1760 =320=8=:i mile, 

iVtf/tf, 4 poles, or 22 yard^, is the length of Gutter's chain, 
confifting of 100 links.,- each link = 73tJ inches. But the 
chain for furveying in Scotland fl^ould be 74 feet. 

Note, 3 miles = 1 league, and 20 leagues = 1 degree, by 
common reckoning ; but a dcgriCc of a great circle, meafured 
upon the furfacc of the earth, l\as been found, by the beft 
geographers, to be equal to 69 Knglifli milea^ 

5. Square meafure was founded upon long meafur^, and 
is diflferently divided in England and in Scotland. 

In Engliflt fq^stre meafure, 144 fquare inches = i, foot 
fquare ;- 9 feet fquarc = i fquare yard ; 30^ fquarc yards = i 
pole4 40 poles =i. 1 rood ; and 4 roods =: i acre. 

Though the ftatute pole be i64 feet, in meafuring fens 
and woodlands, they ufe a pole of 18 feet, and for forefts 2C 
feet. 40 p<)les in length and 4 i'n breadth, -or 220 yard^ in 
length, and 22 in breadth, make a ftatute acre. 

Mafons meafure their hewn work by the Englifti foot, 
painters and plaftercrs by the yard. Glaj&iers reckon only 
8 inches to their lineal loot, and 64 to their fquare foot. 

The fquare meafure u<ed in Scotland is thus divided. 

36 fquare ells::=r fall, 40 falls=i rood, and 4 roods=:i acre. 

The Scotch acre by ftatute is to the Englifh as 100,000 
to 78694. 

In Scotland, flaters, mafons, and paviers ufe the fquare 
ell and the fall in meafuring their work, and the land-fur- 
veyors, the fall, the rood, and the acrei 

There are fame commodities fold by the dozen, of wbich 
we rtckon 12=1 dqzen, 12 dozen = 1 fmall grofs, and 12 
ioiall grofs = i great grofs. 

Paper 
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Paper is fold by the following denominations, \n whicb 
24 fheets = I quire, 20 quires = 1 ream, and lo reams = 
I bale. 

Parchment thus: 12 (kins =: i dozen, 15 dozen = i rolK 

Yarn thus : 120 threads = i cut, 2 cuts = 1 hecr, 6 heers 
= I bank, and 4 hanks = i fpindle. 

In glafs, 5 pounds = i ftone, and 24 ftone = i feam. 

The freight of bale-goods is often determined by the tun- 
nage, in which 40 folid feet are reckoned = i tun. 

Having thus given a brief and fuccind account of the 
meafures ufed in Great Britain, for the benefit of the dealer 
in foreign fpirits, ^c, I fhall add Mr Poftldhwayt's account 
of the different meafures and vefTels ufed in mod parts of the 
world. 



Of Measures for Wine and Vinegar. 

" The veflels for containing wine and brandy have differ- 
ent names, according to the quantities they contain, and the 
countries where they are made ufe of. 

The veffel called in Germain y woedery made ufe of £pr 
keeping the wines that grow upon the Rhine and the Mo- 
felle, do ordinarily contain 14 aams of Amflerdam, but 
Ibmetimes they contain more and fometimes lefs,* 

The aam or Amfterdanri is a meafure of 4 aiickers, reckon- 
log the ancker of 2 fteckans. 

The fteckan contains 16 mingles, each of which makes 
two pints. 

The verge, or verteel, of the wines upon the Rhine and 
the Moielle, ^c, is reckoned but 6 mingles, that of brandy 
is counted 63- mingles, as we (hall fee hereafter. 

The hoglhead of Bourdeaux, according to the juft mea- 
fure, fhould contain \i\ fleckans, or 200 mingles of wine 
and lee; and 12 fleckans, or 192 mingles clear wine ; fb 
that the tun of Bourdeaux, confifting of 4 hogftieads, con- 
tains 50 fleckans, or 800 mingles, wine and lee, and 48 
fleckans, or 768 mingles clear wine. 

The tun of Bayonne, and other places thereabout, is rec- 
koned 240 fteckans, meafure of Amflerdam, there being 
likewiie 4 hogfbeads to a tun. 

In England, and efpecially at London, they reckon the 
bogfhead 63, and the tun 252 gallons. The faid gallon 
weighs 7i pounds weight of London ; fo that the 63'gallons, 
•r the bogfliead^ fhodd weigh 472-} pounds, and the tun 

G % 1890 
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,1890 pounds weight of London* The faid gallop i$ faid to 
contain 4 Paris pints^ 

The hogfliead of Pourdeaux (hould contain 1 10 pots wjth 
th.. lee^ and ipo pots cl-ar wine, pieafure of th^ faid place ; 
fo that the faid pot of £ourdeaux coptaips about 2 mingles 
of Amfterdam. v 

The Bourdeaux tun of wine {hould Wjeigb, with the 
hoglhead, 2000 pounds weighs ; and, in marine term$ in 
freighting of ffiips, by a tyn is meant ^000 pounds weight ; 
fo that,- when it is faid any (hip is of fo mai}y tpns, it is to 
be underftopd that the fliiip can carry fo many times 2Qpo 
pounds weight j though in Holland, Flanders, and othpr 
pprthern countries^ tjtjey only talk of lafts, containing ? tun? 
each, or 4000 pounds weight* 

The Rheni(h and Mofelle wines are ordinarily fold at Am* 
ftcrdam, the former at (6 many florins of about 20 each, 
current money,' and .the latter fo many rixdollars, of 50 
ilivers each, current money, for the aam of 2p verges, or 
yerteels, th^ verge being, at that rate^ 6 mingles, as already 
faid, 

French, Spanift, and Portugal wjnes arp fqld at fo 
fAny pound grofs the tuii of 4 hogfheads, and there i$ 
ordinarily i per cent, rebate for payment in ready money, 
both buyer and feller paying brockerage, each 6 ftivers p^f 
tun. 

The muid of Paris contains 150 quarts, pr 300 pints with 
the lee, pnd 280 pints clear wine, m^afure of Paris, 

There are all over France a great many veffels for keeping 
of wine, different from one another, according to the cu- 
flom of the feveral provinces where they s^re made ufe of; 
of whichj though there be fcarce any poflibUity tp give an 
exafl; account, we Ihall here fet down the regular fraSions 
of the muid of Paris, 3 of which make the tun of France; 
and, as we have occafion to fpeak of thd meafure^ of the 
other provinces of France, we (hall give as diftinjft ao ac- 
count as we can of their fontents. 

The pint of Paris is a meafure pretty well known ail ovcf 
the world; 2 of thofe pints tnake i quart, 4 quarts i fcx-» 
tier, and 36Textiers 1 .muid of Paris ; 3 of which (as is al- 
r(Jady faid) make i tun of France. 

The meafure thev make ufe of in Provence is called a m/7/^- 
role ; that of Thouloufe (hould weigh 130 pounds, ar\d ought 
to contain 66 Paris pints, which is about iCo pints of Am^ 
fterdam* 

At 
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At Montpelier, and ieveral other 4>laces of Languedoc, 
their muid contains 1 8 fextiers, ahd the iextier 32 pots ; fo 
that the muid, which makes but 35 ftcckans, or 560 mingles 
of Amfterdam, makes 75^ poc^ p£ Mpntpelifsr ; by which it 
appears that the pgt oFMontpelier is-p- lefs.th^n the mingle 
of Amfterdam. (lowevisr^ yo^,muit hen? take notice that 
thecafkspf Montpelier are nQtali pf an eqii^l me^fure, fomc 
being bigger than others; and, in fevtral places of Pro* 
vence, as well as (ligh and Low Languedoc, they frequent- 
ly tranfpoft wines, oils, and Qther uich goqds, in vefleU 
piade cf goat-fkins. 

The butts and pipes of Seville, Malaga, AUcatit, Lifbon, 
Port a Port, Cannes, and ifles of Fagel, ^c. are likewife 
of ^lifFerent fizes » fpr the tun of Malaga, confiding of % 
butts or pipes, (which they call perfemyn at Aoift^fdam), i; 
reckoned only 36 or 37 fteckans ; and thofe of other places 
are reckoned at 25 or 26 fteckans the butt or pipe. 

As for the wine at Hamburg arid Lubeck, it is ibid at (b 
many rixdoUars, of 48 iliyerf, pr 3 marks lubs p4r tun* 

Of B R A N D Y. 

French, SpaniQi, and Portuguefe brandy, is ordinariljr 
put into big caflcs, which fome call pipesy others butts^ others 
pieces, viz. according to the cuftom of the places, there be- 
ing no pcfiiive m^afure regulated for that liquor, 

Jn France it is ordinarily put into great cafks, which they 
call at fiourdeaux pieces^ at Rochelle, Nantes, Cognac, 
Montguion, the jfle of Rhe, &V« pipfh which (as we have 
filready faid) cor^tain fome more thah others, there being 
ibme which hold at Amfterftam from 60 to 90 vc;rges, or 
yerteels ; and they reduce |hofe m^afnree into hogibeads, by 
reckoning as under^ for 



27 verges of Cognac, Montguion, RochcUc, and the 
ifleofRhe. 

29 of Nantesy and other places in Britany and Anjou. 
-w , 32 of l^ourdeaux, and other places in Guienne. 

^ ' 32 of Bayonne, and places thereabouts. 
- 30 of Amfterdam, and other places of Hplland,^ 

30 of Hamburg and Lubeck. 
27 of J£mbden. 



I 
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In Provence and Languedoc, they fell it at fo much tl^e 
Quintal, or 100 weight with the calk. 



At 
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. At Bruges they call the verges fefters^ of 16 ftoups to a 
iefter, wiiicb they fell at /o much a-(toup. 

At London, and generally through all England, they 
count only by gallons, as we have faid already. 

The mingle of brandy weighs at Amftcidam, % pounds 
4 ounces ; and the verge, or vertile, about 14 pounds; at 
which rate, the 30 verges muft weigh about 320 pounds. 

At Bourdeaux, though pieces of brandy contain from 50 
to 90 verges, they reckon but 32 to the hogfhcad ; the verge 
\^ fomething lefs than 3^ pots. 

You mull know that whatever there is at Bourdeaux in a 
piece of brandy more than 50 verges, is called by the 
farmers of the King'^ duty exch^ or an excefs, and pays fo 
much per verge, befides the duties of fortic, or exportation 
(as they call it) for the 50 verges, 

Thofe that make brandy feldom or never put it in fmall 
barrplsj pr tierces, except it be defigned for (bme particular 
places m America, or circwhere, where thofe fmall meafures 
are adv^ntageouily fbid to people, who, perhaps, would not 
be able to buy a pipe at a time ; for a piece of brandy that 
contains perhaps 1 4- of an ordinary piece, cofts but very lit- 
tle more of freight and carriage than one that contains \qi\ 
lefs. ' 

At Hamburg it is likewife fold at {o many pounds grofs, 
of 7t marks luhs fer pound grofs, or at fo many rixdollars in 
$anco ; but at Lubeck it is paid in current money, there 
\mn% no barik. 

At Bremen, Copenhagen) and Embden, it is alio Ibid at 
|b many rixdollars y and in this laft place the hogfliead is 
counted but 27 verges. 

At London it is fold by the tun of 2^2 gallons ; and, in 
fliort, in every country according to the cuftom of the coun- 
try, which muft always be ftridtiy inquired into by the deal* 
ers for their government. 

Of Measures for Oil of Olives. 

The oil of olives is ordinarily kept in butts or pipes, con- 
taining from 20 to 25 fteckans, at 16 mingles a-fteckan ; 
and there go 7 1 7 mingles, or 1434 pints of Amfterdam, to 
the tun of oil. They reckon at Genoa that the barrel of 
oil of olives weighs iSy-J pounds nett/ of their weights, 
which make 125 pounds of Amfterdam; and 14 barrels 
Imake 717 mingles of the faid place, or thereabout. 

At 
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At Leghorn, the barrel of oil of olives weighs 85 pounds 
of their weight, which is a little more than 59 poandft of 
Amfierdam. 

In Provence they fell it by the meafure of that country, 
called miller oky containing 66 Paris pints, which make about 
100 pinti of Amfterdam; and, in fome places of that coun* 
try and of Lower Languedoc, they put it in certain vefTels 
made of goat-fkins, as they do the wine« 

In Spain and Portugal ic is put in butts and pipes, to be 
carried over feas^ and fometimes in great earthen veiT^s call- 
cdy'tfri. 

Of Measures for Fish 0;t. 

Coarie fifh oil is ordinarily kept in barrels^ containing 
from 15 to 20 fteckans each. 

Of Measures for Honey. 

Honey is kept in many dilFerent forts of veflels of wood 
and earth, and fold in fome places t>y meafure, and in other 
places by weight. 

At Amfterdam they fell it at fo many pounds grofs perxotis 
coniifiing of 6 tierces oraams, or byfo many floiins the bar- 
rel, or the loo weight* The Bourdeax and Bayonne honey 
is fold at Amfterdam from 30 to 40 1. grois the tun. 

Of Round Measures for Grain, &c. 

As the great diverfity of meafures of capacity renders it 
very troublefome for merchants to calculate the quantities 
thereof, it will be very ncceflary to give an account of thofe 
that are ufed in the principal places of Europe for trade. 

The laft is of feveral forts, but all comprehended in thefe 
two, viz, the fea-laft, and that ufed by land. 

A laft is reckoned at fea both with r.egard to meafure and 
weight, according to the nature of the goods. 

In meafure, there are allowed to a laft of goods 2 tuns, or 
8 hogftieads of wine, 5 pieces of brandy or prunes, 12 
barrels of herrings or peafe, 13 barrels of pitch, 4 pipes or 
butts of oil of olives, and it\tn. quarters or barrels of fifli 
oil. 

By weight, there is generally allowed to the laft 4000 lb. 
but, as wool is bulky, they reckon only 2000 lb. to the laft 

thereof. 
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thereof, and 3600 lb. of almonds ; and fo likewlle they make 
feme abatements of feveral other forts of goods, in propor* 
tion to their bulk. - 

The latid*laft is not the fame in all places, there being 
fome diflPerence introduced by duftom in the feveral countries 
of Europe* 

Of the Measures 6f CAPACitv of Amsterdam and 
Holland, (sfc* 

Thelaft of Amft^rdam contaiiis 27 miidS, and each mud 
4 fcheppels. 

Or, otherwife^ the laft of Amderdam contains 36 facks, 
and the fack 3 fcheppels; 

So ^hat the mud is ^ of the fcheppel, and the fcheppel is 
only I of the mud* 

A laft of wheat commonly weighs between 4260 and 4806 
lb. rye between 4000 and 4200 lb. and barley between 3200 
and 3400 lb. 

But thofe commodities are fo much fubjeft to alteratbn, 
by iheir humidity, £*f^. tha; there is but little Certainty in 
their weight, ^ ^ 

The laft of Artifterdam makes ig fextiers of Paris, or 38 
bufhels of Bourdeaux ; and three lafts make 4 muds pit 
Rouen i 

The laft of Munickendam, Edam, Purmefan, and fevera! 
other places of North Holland, is reckoned eqtial to that of 
Amfterdam. 

But that of Hoorn and Enchuyfen, being likewife towns 
in North Holland, is of 22 muds, or 44 facks, of 2 fchep- 
pels each ; and fo is that of Muyden, N^crden, and Wee- 
foop, fmsdl towns in the neighbourhood of Amfterdam. 

At Haerlem they reckon 38 facks to the laft, their facks 
confining of 3 fcheppels, 4 of which make I hoedt of Rot- 
terdam, and 14 of thofe facks make i hoedt of Delft. 

The )aft of Alkmaer, in North Holland, contains 26 
facks. 

They reckon 44 facks to the laft of Leyden, and 8 fchep- 
pels to the fack. 

The laft of Rotterdam, Delft, and Schiedam, is compo- 
fed of 29 facks, and the fack of 3 fcheppels, of which lof 
make i hoedt ; where it is to Cfe obferved, that the laft of 
thofe places is 2 per cent, more than that of Amfterdam. 

At Tergow they reckon 28 facks to the laft, 3 fcheppels 
to thcfack, and 32 fcheppels to the hoedt. 

Of 
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Of the Last of Utrecht, 

At Utrecht they reckoh 25 muds, or facks, to the laft, 
104 of which iacics make i hoedt of Rotterdam. 

The lall of Amersfort is coippofed of 64 fcheppels. 

That of Montfoort, Yffelfteid, Vianen, .^f. is greater 
than that of Rotterdam i it is compofed of 18 muds, and the 
mud ot 2 facks. 

Of the Last of Friesland. 

The laft of Lecu warden, Haerlingen, and other towns 
of Weft Friefland, is compofed of 33 muds. 

And that of Groningen in £aft Friefland ii of the fame 
meafure. 

Of the Last of Guelderland, and country of Cleves. 

The laft of Nimeguen, Arnhem, and Drelburg, is com- 
pofed of 22 mouvers, and the mouver of 4 fcheppels, 8 of 
which mouvers make i heedt of Rotterdam. 

At Thiel they reckon 33 fcheppels to the laft. 

At Burenande 68 fcheppels. 

At Haerderwick they reckon x x muds to xo of Amfterdam* 

Of the Last of Oyer-Yssel. 

The laft of .Campen is of 25 muds for corn, 9 of which 
make i hoedt of Rotterdam. 

And 9 muids of Zwoll make likcwife x hoedt of Rotter- 
dam. 

- The laft of Dcventer contains 36 muids of 4 fcheppel$ 
each. 

Of the Last of Zeland. 

The laft of Middleburg is compofed of 4^ facks pf 2 
fcheppels each, or a little more f and that of Fleffing, Zi- 
rickzee, the Brill, and fome other places, is fbmewhat dif- 
ferent from it, the fack being there reckoned 24 fcheppels. 

Of the Last of Brabant, 

The laft of Antwerp is compofed of 38 vertecls, of which 
374 make i laft of Amfterdam. 

Their verteei is compofed of 4 mukens, and 32 verteels 
make the fack for oats. 

Vol. I. H, At 
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At Bruffds tbcy reckon 25 facks cqu^J tq the^laft of Am- 
fterdam. 

At Malines they reckon a8 verteels equal to the laft of 
Amfterdam. 

The laft of Louvain is compofed of 37 muds, and each 
mud. of 8 haltters. 

At Breda and Steenbergue they reckon 33^ verteels to the 
corn laft, and 29 for oats; and 13 verteels make 8 facks, or 
I hoedt of Rotterdam. 

At Bergen-op-zoom, they allow 34 verteels to the laft of 
corn, and 28^ for oats. 

That of Bois-le-duc is compofed of jo4 mciuvers, 8 of 
which make 1 hoedt of Amfterdam. 

Of the Last of feveral towns in Flanders. ^ 

The laft of Ghent is compofed of 56 halfters for corn, 
and of 38 for oati. Th^irmud is compofed of 6 facks^ $ach 
fack of 2 haUter^i. 

Ai Bruges the laft is compofed of 174 hoedts for corn^ 
and 144 foe oats, equal to the la(l of Amfterdam. 

At bt Omers, the laft is reckoned 224 raziers, the razier 
confiftbg of .a fcheppels. 

At Dixmude, they reckon 30^ raziers to the laft of wheat, 
and 24 for oat^. 

At L'ifle, they reckon 41 raziers to the laft of wheat, and 
30 for oats. ' 

At Gcavelin, they reckon Z2i raziers to the laft of com, 
and i8|^ for oats. ' 

Eighteen raziers of Dunkirk are equal to one ho.cdtof Rot- 
terdani. ' , 

Of the Last of Liege. 
The laft of Liege is compofed of 96 fcxtiers, of 8 muds 
facb:, they rf^cko^ the coro laft of To^igres 15 muds, and 
thi\t foi" om but J4, 

Of the Last, of: Great BaiTAiN and, Irexanp.. 

The laft of London confifts of 104 quarters, or barrels, 
compofed of 8 biiftels each, and the bufhel of 4 gallons. 

Xh^.'^H^.^'^ ^Qi^ ^tween 56 and 6c lb. and 10 buihels 
of England make about i laft of^ Amfterdam. 

U) Scotland they reckqn 38 buftiels tq the laft, and 18 
gallons to the bufhel ; and in Ireland the fame thing. 

Of 
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Of the Last of DantzicIc. 

At Dantzick they reckon 36 fcheppels to the laft, which is 
equal to 58 fcheppels of Amiterdam. 

Theylikewife reckon 16 fchippondtstothelaft, and 34olb. 
to thefchippofldt, which makes 5440 lb. to the laft; but they 
give only 15 fchippondts, or 51001b. weight, the laft of 
oats. 

They likewife divide their laft at Dantzick into 16 fe^tiers, 
meafure of Paris, or 20 bu(hels of Boufdeaux. 

They buy and fell their corn at Dantzick, as every other 
thing, by Polifli florins and grofs. 

Of the Last of Riga. 
At Riga they reckon 46 loopen to be equal to the laft of 
Amfterdam ; and they buy and fell it by rixdollars of 3 fio- 
rins, or 90 Poliih grofs. 

Of the Last of Koningsberg. 
Six lafls of that place are equal to 7 of Amfterdam* 

Of the Last of Copenhagen. 

They have there feveral lafts, which differ from o^e ano- 
ther confidcrably, according to the diflFerent forts of grain, 
or other commodities that are meafured by them. Ricard 
makes mention of three feveral forts of lafts ufual in Copenha- 
gen, viz. of 42 barrels, of 80 fcheppels, and of 96 fcheppels. 

Of the Last of Stockholm. 
At Stockholm they reckon 23 barrels to the Last. 

Of the Last of Hamburg, Bremen, and Embden. 

The laft of H^imburg confifts of 90 fcheppels. 

At Bremen they reckon 40 fcheppels to the laft ; and 8 
lafts of Bremen have held out to 7 lafts, 18 mads, and i 
Icheppel at Amfterdam. 

At Embden they reckon 154 barrels to the laft. 

Of the MuiD, (^c. of France. 

The principal meafure made ufe of for grain, (f^c. at Pa- 
fiSm and moft other places of the kingdom, is called muid. 

H 2 The 
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The muid contains i'2 fextiers, and the (extier 12 bufhels. 

The fextier of good wheat weighs between; 244 and 248 lb. 
marc weight. 

They divide the fextier of oats into 24 bufhels, which a- • 
gain are fubdivided into feveral fmaller meafures. ' 

Nineteen fexticrs of Paris are reckoned equal to i laft of 
Amfterdam. 

The muid of Rouen contains 12 fextiers, which are equal 
to 14 of Paris: it ought to weigh about 3360 lb. marc 
weight, and makes 28 bufhels of Bourdeaux. 

Four muids of Rouen are reckoned equal to 3 lafts of 
Amfterdam. 

The fextier of corn weighs 210 lb. weight of Rouen, and 
is divided into 2 mines, and the mine into 4 bufhels. 

The muid of Orleans ought to weigh 600 lb. and is com- 
pofed of 12 mines, equal to 2t fextiers of Paris, or 5 bufliels 
of Bourdeaux. 

The meafure made ufe of at Lyons, called afnee^ is divided 
into 6 bufhels, equal to ij- fextier, meafure of Paris, or 24 
bufhels of Bourdeaux. 

Eight bufhels of Rouen make i fextier of Paris, and 2 
bufhels of Bourdeaux. 

The afnee of Macon makes 1^ fextiers of Pans, or 3! bu- 
fhels of Bourdeaux. 

The ^ bufhels of Avignori make 3 fextiers of Paris', and 
6 bufliels of Bourdeaux. 

The fextier of Montpelier is compofed of 2 emines, and 
the emine of 2 quarters. The fextier, weighing lietween 
90 and 95 lb. weight of that town, being between 75 and 
80 lb. marc weight; fo that JOG fextiers make i laft 22 muds 
of Amfterdam. 

'X'he fextier of Caftres is compofed of 2 emines, and .the 

emine of 16 bufhels. The fextier weighs about 200 lb. 

weight of that place, which is about 170 lb, marc weight; 

^fo that it may be reckoned that 100 1 fextiers of Caftres majce 

4 lafts. of Amfterdam. 

Thte fextier of Abbeville is compofed of 16 bufhels, and 
is equal to that of Paris. 

The fextier of Amiens Weighs from 50 to 52 lb. and 5 
fextiers. 

Thfe fextier of Bologne weighs 270 lb. fmall weight 5 and 
8 fextiers of that place render 5 of Paris. 

The fextier of Calais weighs 260 lb. and 12 of them ren- 
der 13 of Paris, 

Which 
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Which fextier of Paris renders 
fStValery ^ *- 

Dieppe - - 

Havre dc Grace 

Amboife , * - 



At< 



Saumur 
Tours 
Blois 
Aubeterre 
'Barbefieux 
cPeriguex 



I fextier. 

18 mines. 

5I buftiels. 

14 bufhels. 

I bufhel. 

14 bufhels. 

20 bufhels. 

5 bufhels. 

5 bufhels. 

5 bufhels. 



The fextier of Aries weighs only 93 lb. marc weight, and 
the load is 360 lb. weight of that cotintry. 

The load of Beaucaire \s 2 per cent, greater than that of 
Aries. 

The load of Marfeilles is compofed of four cmines, and 
weighs 300 lb. weight of Marfeilles, or thereabout, which 
make 243 lb. marc weight ; ioo lb. of which make 1234 lb. 
weight of Marfeilles ; fo that the emine weighs 75 lb. weight 
of Marfeilles. 

TJie load of St Giles's is 18 or 20 per cent, greater than 
that of Aries. 

The load of Tarfeon is 2 per cent, lefs than that of Aries. 

The load of Toulon is compofed of 3 fextiers of that 
place, and the fextier contains li emines, 3 of which ipake 
2 fextiers of Paris ; or, otherwife, they reckon that the bu- 
fhel weighs 31 lb* and that 7^ bufhels make ope fextier of 
Paris. > 

The tun of Auray in Britany is reckoned 2200 lb. 

That of Audierne 2300 lb. 

That of Brefl is 2240 lb. 

That of Hennebon 2950 lb. 

Port Lewis the fame. 

Quinpercorentin the fame. 

I^he tun of Nantos is compofed of 10 fextiers, and the 
fextier of 16 bufhels : it weighs between 2200 and 2250 lb. 
the meafure being heaped, and 18 or 20 per cent, lefs, if o« 
therwife. 

The tun of Rennes weighs 2400 lb. 

That of St Malo the fame. 

The tun of Brieux 2600 lb. 

That of Rochelle and Maran 42 bufhels. 

Of 
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Gombroon Long Measure. 
93 guz are equal to lOO yards Englifh* 

Mocha Measures. 

Rice, and other grain, are fold by the kalla and tomand ; 
forty kallas is one tomand, and weighs about 165 lb. but the 
governour's cuflom (of half a kalla per tomand upon all grain 
fold) being dedufled^ and the intolerable cheat in the mea- 
furing, together with the pilferage from the water-fide home, 
being allowed for, the Bengal maund will not come out 
above nineteen kallas ; whereas one bag, or Bengal maund, 
ought to hold out more than a tomand ; but, for the forego- 
ing reafons, two Bengal maunds feldom come out above 
thirty-eight kallas, and rarely that. 

Oil is fold by the kqdda, noosfia, and vakia. 

Sixteen vakias is one noosfia. 

Four noosfias, or meafures, one cuddy poife, about 18 lb. 

Of late years the price has been from three to five noof- 
fias per Mocha dollar ; and, computing the dupper of two 
Bengal )[a£tory maunds to hold out about 67 or 68 meafures 
each, at which rate, the noosfia, or meafure, weighs about 

2i. : , 

Cotton IS fold by the hearf, and nine hearfs is z 14 Mocha 
dQllars : it generally iells from 30 to 40 hearfs per bahar. 

Long Measure. 

The guz is twenty-five inches Englifh. 
The covid is nineteen inches Englifh. 

■ < China. 

Canton Measure. 

Ten punts are one covid in piece-goods, equal to 14^ 
inches." — ^Thus far from Pofllethwayt's diaionary. 

6. Time is a nflode of duration, marked and a(certained 
by certain unerring periods and meafures, whereof the appa* 
rent motion and revolution of the fun feems to be the prin- 
cipal. Hence the interval of time clapfed between the centre 
of the fun's appearance on the meridian, and its return after 
one revolution to the fame meridian again, hath been con* 
eluded on by all nations to be one day. Again, from the 
inftant that the fun is in the vernal equinox, or firft degree 

of 
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of Aries, till it revolve round the ecliptic to the fame point 
again, hath been found, from repeated obfervations, to con- 
tain 365 days and near ^, and the time of this revolution is 
called a tropical yiear \ which, as it did not amount to an ex- 
aft number of entire days, but the fraflion in 4 years would 
come little (hort of a day ; therefore every fourth year, ca^ed 
b'tJfexUle^ or leap-year^ was made to confift of 366 days^ and 
the common years of 365 days J 

The year, being thus eftablifhed, was divided as follows. 

Seconds. 

60= 1 minute. 

3600= 60= I hour. 
86400=; 1440^ 24= I day. h. min* ^^c^ 
3 ' 556937=525949=8765=365 + 5+48+57=1 trop. year. 

In almanacks^ the year is divided into 1 2 cdendar months^ 
the names of which, and days they refpedively contain, are 
immediately fubjoined. 



Months 

ianuary, 
ebruary. 
In leap year 
March, 
Aprils 



Days. 

^% 
29 
3f 
30 



Months* Days. . Months. Days. 

May, 31 September, 30 

June, 30 Ociobert 31 

Jwly> 31 November, 30 

Auguft^ 31 December, 31 



For fome particular bufinefs, fuch as payment of wages 
in the royal navy, they ufe the following table. 

7 days =: i week, 4 weeks ss i month, and 13 months » 



CHAP. VII. 
ADDITION or Applicate Numbers. 



RULE. 

WHEN the numbers to be added arc of one 
denomination, they muft be placed and add- 
ed as before : but when the denominations arc diffe- 
Voi.. I. I rent. 
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rent, like, or homogeneal denominations, rnuft ftand 
ia one column, lb that there muft be as many co- 
lumns as there are denominations given, decreaGhg 
fmm the left hand to the right, as in the fubfe- 
quent examples. Then^ beginning with the lowefl: 
denomination, find its ium 3S in whole numbers^ 
out of which carry ro be added with the next co- 
lumn, the units belonging thereto, and note what 
remains in its proper place j proceed through the 
whole in this manner, till you come* to tfaie integers, 
or higheft place, which are added as before. 

E X A M P L E S IN MONEY. 



L. 


s. 


d. 


I: 


un 


indebted : 


57456 


15 


64 




much will i 


6478 


«9 


7* 








5745 


17 


I4i 






To A. 


6785 


H 


lOi 






To B. 


598 


II 


m 






ToC. 


678. 


10 


ioi 






To D. 


y 


II 


loi 






To E. 


14 


tl 






■To F. 


5 









To G. 


6 


9 


cl 






To H. 


7 


II 


9i 






To I. 


77919 


<9 


I 


UpwarJs. 




• 


77919 


19 


I 


Downwards. 





L. 


s. 


J. 


74568 


»9 , 


"i 


54789 


18 


'P* 


4900 


»7 


"4 


578 


18 


*i 


489 


H 


-;i 


584 
674 


»5 
11 


n 


495 





94 


55 





o* 


• • • 



ILLUSTRATION. 

In the place of farthings exprefled by the fra£tion8 on the 
right hand, in which 4 is reckoned 2, I find 24, which is 
juft 6 d. J as thare is nothing over to he-noted^ 1 ^arry the 
6d. to the column of pence, in which, including the 6 d. 
I find 97 pence, or 8 s. id. wherefore the penny falls to be 
noted down in the column of pence, and the 8 s. carried to 
be added in wiih its pr.-per column ; in the»unit$ place of. the 
column of (hillings, the 8 s. included, I find 49 f \vhcrefore, 
as in integers, I note 9, and carry 4 to be added with the 
lo's-place, in which 1 find 13 tens = 6 twenties, and i tcn> 
which is noted before the 9, and both together make 19 s. ; 

the 
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the L. 6 is carried to be ackled in with the units place of the 
pounds, which a^e added as integers. : 

OBSERVATION. , 
I. If the reafon of addition of integers hath been properly 
attended to, the reafon of the laft operation will be pretty 
evident. For finice 12 pence is equal to x IhilliAgi it is plain 
that 97 pence is^ equal to 8 (hillings, and i penny; where- 
fore, as it would be not only inconvenient, but f^Uy abfurd, 
to write ihtUings in the place of pence, no more falls to be 
noted in tiie place of pence, but the penny which is. over the 
(hillings, being truly a part of the next column, Cff^. 

2; rrom the addition of the laft example, it will appear 
very necefiary that the foregoing tables be committed to me- 
mory, otfaerwife it wiU be impoflible to add at all. 

3. It will be found very convenient, in adding thofe deno* 
minations', in whofe units place you cannot ftop by ten, as 
you did in the place of (hillings of the laA example, to make 
a table of the nature of tho(e fubjoined, which is efFe<5led 
by multiplying the number in qucftion by 2, 3, 4, 5, is^c, 
and commit thefe feveral iprodu£ts to memory, efpecially ijj 
fuch cafes as more frequently occur in pradice. 

4. Though the method of performing additiorxis perhaps 
as eaiily diicovered as any other rule in arithmetic ; yet, to add 
with accuracy, and at the fame time with difpatch, requires 
a confiderable praSice: I would therefore advife the young 
arithmetician, to Uke frequent exercifes by himfelf of this 
kind,' beginning at (irft but with a few lines, and increafing 
that nunober as he becomes more expert, • He (hould at firit 
add (lowly (igure by figure, and repeat the (ame column 
^ain'and again, till he can take in 2, 3, or 4 figures at 
once ; and by thus accuftoming himfelf to addition, he will 
be able to perform in a few minutes, with abfolute certaint)', 
what would otherwife take him up for hours. 



Table of grains Troy. 


Table of pounds Avolrdupoife. 


Grains. dwt. 




Pounds, quarters. 


■ 24 = 1 




28 = 1. 


48 = 2 




56 = 2 


72 =r 3 




84 = 3 


96 =3 4 




112 = 4 


120 = ,5 




140 = 5 




I 2 


Grains 
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Grains Troy continued. Poutids Avoirdupoife continued. 
Grains. dwt. Pounds. quarters, 

168 = 6 
196 = 7 
224 = 8 

252 = 9 

a8o = 10 

308 '= II 

336 = 12 

364 '= 13 

The ufe of thefe tables is obvious. 

I (hall now give fome examples of weights and meafures. 
Thole in which there may appear no difficulty, ffaall be left 
for the learner's pVadice 5 fuch as rcrjuire illuftradon fhall 
be added. 



144 
168 


-^ 


6 

5 

9 


192 

ai6 


ZS 


240 
264 
288 


z. 


10 
II 
12 



Troy Weight, 




Dutch 


Weight. 




. Pounds, 


0%. dtvts. gr, 




$tottes. lb. 


5- 


i/r. 


gr. 


472 


II 19 22 




475 15 


>4 


13 


34 


534 


10 14 21 




568 14 


»3 


JS 


23 


647. 


II 18 21 




647 13 


12 


II 


3a 


348 


10 17 18 




954 12 


II 


»3 


3< 


246 


II 19 12 




l^t 9 


H 


»5 


J? 


347 


11 13 tp 




678 10 


11 


12 


618 


5 15 17 




578 " 


10 


13 


27 


947 


9 17 n 




485 14 


13 


»5 


24 


64 


8, 8 9 




657 11 


II 


7 


28 


9 


7 " '5 




6 4 





6 





5 


4 10 16 




5 9 

5937 * 


9 
»3 


-a 
15 


19 






25 




Apothecaries 


Weight. 










Pounds. ^. 


3- 


9- gr. 










57 " 


7 


2 19 










66 10 


4 


I 18 










57 « 


6 


2 17 










8 9 


7 


5 










9 I* 


4 


I 18 










8 10 





2 










5 " 


5 


» 13 










6 





2 










9 3 


4 


I 16 










5 2 


2 


2 J2 










3 I 


3 


I '5 


• 







Il^ItU- 
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ILLUSTRATION. 

In the example of Dutch weight, I find in the column of 
grains, whereof 36 = i drop, the fum of 275 ; wherefore, 
difcovertng at once from my memory^ or a mental divifion, 
that 252 grains = 7 drops, the remaining 23 is noted down, 
and 7 carried to be added in v^itb (he drops in the next co* 
lumn, ts^r, 

Notey One that is not much verfant \n addition^ had bet- 
ter add the denominations, confifting of two places, at twice, 
till he can do that very quiclUy ; a little pra&ice will enable 
him afterwards to add up two places of any denomination at 
once with- th^ greateft eaf^ 



Avoirdupoiie weight. 

Tuns. cwt. qu, lbs, 

8745 t() 2 27 

+856 i8 3 26 

5479 14 I 25 

3568 17 ^ 24 

594 i6 I 23 

55 '« ^ ^1 



Wool weight. 
Lqfts.fa. w. /• Jlo. c, IBs. 



87 

43 

6 

8 

17 
2 



II 

5 

4 
6 
2 
o 



6i 

34 

5i 
o 



6 
4 
3 
5 
3 
4 





165 8 5i I 4 


Clotk meafure. 


Englifh fquare meafure. 


TJs. qrs. nls. parts. 


Jcres. r. p. yds. feet. inch. 


45 3 3 15 


373 3 37 27i 6 115 


30 2 I 12 


485 2 38 224 7 116 


67 I 2 13 


S74 2 19 29 8 114 


8 3 I 14 


648 I 18 i^i 5 125 


9 2 2 II 


741 2 17 f9i 4 130 


8 I 1 10 ' 


874 3 14 24i 3 134 


878 I 18 30 5 116 


9209 


6 3 17 15 6 117 



4583 I 24 10 5 103 

Note^ In the above es^ample of fquare meafure, I find the 
fum of fquare/yards, including what I carried, to be 191^9 
I then confider that 6x30=1 8o+|;=:i8ii> and the remainder 
^fily occurs to be 10. 

Scotch 
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Scotch fquare mearure. Long meafure, 

J^re, rood. fall. ell. MlUs. fur yds. feet, incbn 

42 I 38 JO 3467 5 219 2 10 

57 3 39 35 45^7 7. 184 i " 

43 2 27 24 5678 6 62 2 & 
8 3 15 27 78967 4 909 

65 2 ' 24 17 ♦ 56789 3 84 2 1 £ 

37 3 3^ 3^ 214608 2 147 I 10 

45 2 15 18 35791 I 2TO 2 6 



209871. o 80 



In the example of long meafure, the perches are negleSed ; 
^nd as there is np other intermediate denomination betwixt 
yards and furlongs, I carry at %iq. 



wine meafure. 


Ale and beer meafure. 


?«»' bbfl' goU^ qu. pitiW. 
436 '3 61 a I 
678 « 61 z P 
569 1 48 I I 
45^ j(.Q 3 I 
789 I 36 2 
9S7 2 54 » I 
672 3 46 3 1 


Hhd, bar. HI. fir. gal. 
176 1 11^ 

374 li « X 7* 
842 I 016 

374 H t si 
516 6i 1 ji 
, 637 1 I 1 6i 
59« I 1^8 


4591 I 2^ I J 




Sc0tch dry meafure, 


£ngli(h dry meafure. 


Cb. b. /. p. I. 
875 15 C 1 I 

43 14 3 3 3 

87 13 2 :) 2 

6 15 3 2 2 

67 14 2 3 2 


375 7 3 I 
43 4 a i 
67 5 3 i 
54 4 2 » 

47S S 3 1 



CHAP. 
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CHAP-, VIII. 
SUBTRACTION of applicatc Numbers. 

_ ^ RULE. 

PLacc the numbers, or denominations, homoge- 
neal uitder homogeneal, and bqrro^r according 
to the divifion of the integer, as illuftrated in jfome 
of the following examples. 

" Money. Troy weight. Apothecaries weight. 

JL. X. d. lb;s. 9Z. dwU gr. lbs. J. 3. 9. gr. 

From 54 13 "i'li'-S; 7 13 izr Sj - 7 -4 • i - 13 

Take 35 15 84 4310 i^ 17 42 5 7 2 18 

Refts 18 18 :2^ 43 8 18 4 41 i 4 i i^ 
I L L U s'tR a T iO N. 




* things — 2 + 1 = i^ 1 reprace the urtit I "had thus borrow- 
ed, by adding it to 8 d. whence I had' taken it. Ahd indeed 
it would have anfwei'ed the end to have taken the difference 
^'betM'ixt 8t cI. and 1 1^ d. at pnce, if it could upon all occa* 
, fiens have been recommended to'praifiice^ as it woul!Miave 
brought but the fame remainder. 

SuDtra£lion is fo ^afy an operation, i^i the memory is 
fo little "burthened ^ith it, that a fe/theT'itluftration would 
be'qeedleiVand therefore I ihairbnlyfubjdina few examples, 
for piradtice. 

Dry mcafure. Long meafure. Cloth meafure. 

Laft. UAy. qu. b. p, M. /. p. y feet.' yds, qrs. nails. 

87 1 2 4 2 47 s 34 3t I 57^ o 
43 ' 3 5 3 '36 37~:4i~ a -^431 



Avdirdupoife 



72 Of A R I T H M E T 1 C. Parti. 

, Avoirdupoifc weight. Wine meafurc. Ale mcafure» 
Tun. cwt. qrs. lbs. Tuns. p. hhds. gal. Bar. /. gaL q, p. 
75 7 3 17 75 I o 35 43 I 5 2i 6 
69 14 3 19 68 I I 50 29 1 7 3 I ' 



Yarn. Time. 

. Sp. ha. he. c. th. Y. d. b. m. f. 

572 I 4 I 100 7415 199 14 .50 40 

69 I 5 I IIS ^97 ^l^x 19 50 52 



^uejilons fir praSiice in addition and fubtraSfion. 

Im A merchant, in balancing his books, findar he bath in 
ready money, L. 456,. 17 s. ; in goods, L. 1749 : 19 : 6; 
his uock in a company-trade was L. 199 : 19 : 64 ; due him 
in open accounts, L. 2977 : 19 : 7i ; in bills, L« 647, 16 s. i 
in ihips and hou&s, L. 1976 : 14 : 7 {• ; and in confignments^ 
L. 479 : 19 : 7. He owes to A, L. 1456 : 18 : 7! ; to B, 
L. 99 : 19 : II ; to C, L. 497 : 17 : lo^ and to th^ bank, 
L, 490. What is his nett ftock ? 

L. s. d. X. X. d. 

He owed to A, 
ToB, 
ToC, 
To the Bank, 

Sum of his debt 2544 16 4^ 



Caflj, 456 


»7 





Goods, 1749 


>9 


6 


Company, 199 


19 


bi 


Accounts, 2977 


«9 


7i 


Bills, 647 


16 





Ships, £^f. 1976 


H 


74 i 


Con%n. 479 


»9 


7 


Grofsftoclc,8489 


5 


loi 


Sum of debt 2544 


16 


4i 


Nett ftock, 5944 


9 


6i 



1456 


18 


7* 


99 


19 


II 


497 


»7 


10 


490 









2. A merchant hath a bill to pay of L. 500, for which he 
had prepared in cafli, L. 197, 19 s. j he hath a bill on Edin- 
burgh 
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burgh for L. 126 ; for how much muft he draw on the bank 
to retire the bill of h. 500 ? . 

AnCwer, L. 182, i s. 

3. A farmer paid of yearly rent- for his pofleffion L. 156, 
17 s. 8 d. 5 at the expiration of three years, when he was 
called to fettle accounts with the landlord, he could produce 
receipts only for L..376 : 19 : Jt^ How much muft he p^y 
to even the account ? 

Anfwer, L. 93 : 13 : 44. 

4. Bought 8 hogfheads of raifms, each weighing grofs 
5 cwt. I quarter, and li pounds ; upon each hogihead 
whereof I am allowed a deduction of 3 quarters and 21 lbs. 
What will be the nett weight ? 

Artfwer, 35 cwt. i quarter^ 4 pounds. 

5. A merchant fent his clerk toi fair, where he bought 
linen to the amount of L. 105 : 12:11 ; ftockings to the a- 
mount of L. 184 : 16 : 11 ; he recovered of accounts due 
the merchant to the amount of L. 64^ los..; and got pay- 
ment of a bill for L. 139, 19s.; he paid fome few demands, 
amounting in all to L. 19 : J9 : 11 ; his account of petty 
charges came to L. 1 .: 14 : 6 ; and he gave back to his ma- 
tter L. 27 : II : 10. How much money bad he got from the 
merchant before he (tt out ? 

Anfwer, L. 135 : 7 : i. 

6. A caftle was built in the year 1459 n^how old is it in 
the year 1765? 

7. Received from Jamaica 103 tuns, 1,3 cwt. of logwood, 
by the Happy Janet ; of which 1 (old to A, 15 tuns, 10 cwt. 
3 qrs. 17 lb. J to B, the double pf what I io\d to A ; and 
to C as m^ucb as J had fold to A and B together. How much 
haveIoriban4? . ^ ' 

C H A P. IX, 
MULTIPLICATION of Applicate Numbers. 



RULE. 

Hen thefe numbers are of different denomi- 
nations, bfiginning the multiplication at the 
Vol. I. K right 



w 
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right hand, carry* as in addition, one from each de« 
nomination to another, for as many as make an unit 
of the next fupenour order, and place the remainder 
under ks proper denomination. A few examples 
will render this extremely plain. 

J^v^. 1. What coft 8 pieces of broad cloth, at L. 5 : 17 : 8 
per piece ? 

i. 5 17 8 
8 



£•47 14 Anfwer. 

1. What coft 72 hags of cotton at L. 7 : 14 : 8 /^ bag \ 

L. 7 14 8 
8 



L. 61 17 4 
9 



Z. 556 16 o Anfwer^ 

3* What coft 34 pieces of luteftrings, atX. 9*: 18: ft' 
fer piece ? 

Z. Q x8 8 M i 
8 



79 9 4 
4 



317 17 4 price of 32 pieces* 
1^ 17 4 price of 2 pieces. 

337 14 8 price of 34 pieces. Anf. 



4* What 
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4* What c«ft j6 cwt. of fliip*bifcuir» at 13 g. 6 d. /^ cwt i 



13 6 X4 
12 



£.8 20 price of 12 
6 



48 12 o price of 6X12=72 
2 14 o priceof4Xi=4 

51 60 price of 76 Anfwer. 

5* Sold 174 ingots of filver, each ingot weighing 15 lb, 
1 1 oz. J9 dwt. 21 gr. ; what is the weight of the whole ? 
lb. I. dwt. pr. 



lb. J. dwt. gr. 

15 II 19 21 

10 

|- ■ - • . I- r- 1 I 

159 II 18 iS weight of 19. 
10 



1599 II 7 12 ditto of 10X10=100 

1 1 19 II II 6 ditto of 7x10= 70 

63 11 19 12 ditto of 4X 1= 4 

2783 10 18 6 ditto of 174 Anf« 

6. Bought 574 pounds of tobs^cco, at 7^ d; per poufid i 
hat coft the whole } 



what coft 

IP 



o 6 5t value of 10 poundt. 
10- 



347 ditto of 10X10=100 

s — 



16 2 II ditto 5X100=500 
2 5 2f ditto of 7X 10= 70 
027 ditto of 4X 1= 4 

L. 18 to 8t ditto of <74/inrwer. 

K » Thef^ 
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Thefe examples are fgffficient for exhibiting all the necef- 
fary varieties in tnultiplication of mixed mimbers, the more 
efpecially as the learner will find, in the rules of practice, me- 
thods that are in general much more expeditious, and leis 
burthenfome to the memory, for folving all queftions of this 
kind i though in fome cafes, where a angle multiplication, 
or perhaps two, are only neceflary, this may be ufed with 
great propriety. 



CHAP. X. 
DIVISIONof Applicate Numbers* 

R U L E- • 

IN dividing different denominations, the remain- 
der of the integral part muft be brought to the 
quality of the next inferiour denomination -, and, if 
any of that denomination was given, it muft be 
added to the product : then find how oFt the divifor 
is contaiined therein, and tHe quotient will be of 
that denomination : if any ^t^ing ftiU remain, pro- 
ceed in the fame way, as illuftratcd in tfee following 
examples. . .. v ^ 

J^e/i, I..L* 34, i6s. is to be divided among 5 men e- 
qualTy. What will fall to each ? 

5)34 : 16(6 : 19 : 2f ' - ' 
30 

4X^0+163:96 
5 

45 



•- ;'.ii ^'-^'' I •- - -• - Npte^ 
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Noti^ After a little practice, the taft queftion, or any o* 
ther where the divifor is fmall, may be expeditioufly done by 
a mental multiplication and fubtradion. When the divifor 
is great, the memory may be helped in the more burthetifone 
part of the work, by uiing a piece of waile paper, or ftill 
better by abbreviating ^he terms when poifible. 

The laft example refumed. 5)34 ; 16 : o 



6 : 19 : 2f 

Note^ When L. 34 is divided, the remaining L. 4, 16 5, 
will readily occur to be = 96 s. ; which, being partially di« 
vided, quotes 19 s. with i remaining = 12 d. of which \^ 



^h 



• 2, Bought 48 pieces of cloth for L. 256, 18 s, what did 
it coft per piece ? 

8)256 18 o 
6)32 2 3 



5 7 oi Anfwer. 

3. Bought 375 pieces of Irifii linen, for L. 701 : 15 : 3 | 
freight and other charges came to L. 4 : 1 7 : 1 1. What did 
it coft per piece ? 



. 701 

4 


»5 

17 


3 

11 


5)706 


13 


2 


5)141: 


. 6 


71 


5)28 


•■'5 


4 


3)5 


13 


0^ 



t 17 8f 

Note, -It will be fufficiently exaiS to take the quotient of 
the fractions that k neareft the truth ; and, if you a^-e above 
the juft quotient at one time, be below it ^t another time, al 
in the laft example* 

4- If 
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4. If 60 gallons of wat^r fail into a ciftern that will con* 
tain !ico guiona, in the fpace of an hour, and by a pipe in 
the fame ciftern there run out 45 gallons in the lame time | 
how long w ill it take to be full in this cafe i 

60—45=15)200 

Hours 1 3, 20 minutes. Anfwer, 

5* There is a legacy of L. 47539 19 s. to be divided a- 
mong A, B, C, D, and £, in fuch a manner, chat for every 
fliilling £ takes up, D ihall have two, C 3, 6 4, and A 5 s 
what will fall to each ? 
1+2+3+4+5=15)4753 «9 o 

316 18 7| E's fliare. 

633 '7 2* D's fhare = 2 E's (hare. 

950 15 91 C*s (hare = D+E. 

1267 14 4^ B's fhare = C+E. 

15S4 13 o A'sihare = B+£. 



4753 19 o Proof. 

6. A gentleman, on his death-bed, leaving his wife preg- 
nant, and an eftate of L. 6666 : 13:4, ordered by his tefta- 
ment, that, if bis wife bore a fon, ^ of the fortune ihould 
go to that fon, and the other -f to the widow ; but, if (he 
bore a daughter, the widow ihould enjoy ■}>, and the daugh* 
ter the remainder : (he had a fon and a daughter at the fame 
time : In this cafe, how will the fortune be divided ? 

By the teflament the fon was fecured in double the widow's 
(hare, and the widow in double the daughter's j therefore* 
the daughter's (hare muft be to the widow's as i to 2, and 
the widow's to the fon's as 2 to 4. 

Upon thefe principles it will be divided thus : 
1+2+4=7)6666 13 4 



952 


7 


7l 
2 


the daughter's fhare. 


1904 


»5 


2 


the widow's Iharc. 


3869 

6666 


10 
'3 


4 


the fon's ftiare. 

as before. 

^ A 
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7. A privateer takes a prize, vaJue L. 20,000: the crew 
confifted of the captain, the lieutenant, the fnafter, mafter s 
mate, furg^on, fargeon's mate, purfer, 4 midfhipmen, and 
100 men : by the (hip's regulations, the private men (hared 
equally, a midibipmaif )»ad as much again as a private man, 
each mate the double of a midfhrpman's (bare, the furgeon 
and purfer drew each the double of a mate's (bare, the 
lieutenant and mafter had each as much as the furgeon and 
purler, and the captain as much as both lieuteAant and ma* 
fter : According to the(e regulations, how will the prize be 
divided ? 

1 00+8+8+16+32+32=1 96)20,000 . 

X.10204 I 3=100 X - - - 102 o 9| to each p. man. 

2 



816 6 6= 4 X--. 204 I 74toeachjnidi(hip. 

2 



816 6 6= 2 X 408 3 3 to each mate. 

2 



1632 13 0= 2 X - - - 816 6 6 to the furgeon 

2 and purfer each. 

3265 6 9= 2X--- 1632 J3 o to the lieutenant 

2 and ma(Jer each. 

326s 6 0= I X . - - 3265 6 to the captain. 
0* o 9 loft with the remainder. 



120000 o o as before. 



The 
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The Application of Multiplication and Di- 
vision to fquare and folid meafures. 

^eft. I. What is the fqiure contents of a room, i8 feet 8 
inches by 14 feet 6 inches f 

2)18 8 

7 



X30 


8 

2 


a6i 
9 


4 = 18 « X 14 
4= j8 8 -f- 2 



270 8 Anfwer. 

a. What is the fquare contents of a room/ 1 2 feet 7 inches 
long and 1 1 feet 5 inches broad i 

3)" 7 
" 5 

138 5 = ir X 12 7 

4) 4 2y =: 12 7 -5- 3 for 4 inches. 
X oA==. 4 2y-s- 4 for X inch. 

X43 744 Anfwer. 

3. What is the folid content of a box, 5 fttt 6 inches 
thiek, 4 feet 4 inches bread, and 7 feet 3 inches long ? 

7 3 
4 4 

29 o = 7 3 X 4 
^ 5 =*^7 3 "^ 3 for 4 inches. 



31 5 fquare content. 
S 6 



157 I = 31 5 X 5 
15 8i= 31 5 -r- 2 for 6 inches. 

172 9i folid content. 

4. There 
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4. There is a box ,6 feet 6 inches long, 7 feet 9 inches 
broad, at one end, and 3 feet 7 inches at the other> and 4 
feet 6 Inches thiclcj what is its folid content T 

7 • 9 pne way. 
17 the other way. 



2)11 4 fum of the breadths. 



5 8 mean breadth* 

6 6 



34 o 
2 10 



R 



' 36 10 iquare content. . 
46 

>47 4 

165 .. 9 folid content. 
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Eduction converts one denomination^ or ipcciei> into 
another^ without altering the value. 



R U L E I. 

To reduce numbers of a higher denomination to 
numbers of the fafr^e kind of an tnfeariour. denomina- 
tion, multiply by as many of the iaittiiour denomina- 
tion 2|s m^e9 one of the greater. . 

R U L E IL 

To reduce numbers of a lower denomination to 
numbers equivalent of a higher denomination, di- 
vide by as many of the inferiour as makes one of the 
greater. 

V01..I. L EXAM- 



it O r. A I^ I T H; Wt » T I C,: PjMCtf. 



E X A M P L t E S. 



Reduce L. 760 to farthings, 
ao 



15200 ihillings. 



<2.) . ; 

Reduce 729600 fartBlrigs t* 
poiinds. 
. 4)729600 

. i(i) 1.82400 pence. 

fio) 1 5 2C0 {hUliogs. 

« 760 pounds. 

" (4.) 

In 431880 grains, bow 
In 74 XI 15 Troy, how maoy^ many pounds Troy ? 

12' [grains i - ^i)^ 1 880 



182400 pcQfifL... 
4 



729600 farthings. 
(3) 



899 ounces. 
20 

X7995 dwts. 
24 



% 6)107970 



29)^7995 dwts. 
12)899 15 oz. 



431880 gfatins. -^ "" ' 



^7411 15 AnC 



*^'M©fe^3Klmplc»*'<irtMs kfnd of rciJuflion would be ntiqjf' 
ceflary, as the reafbn and manner <)f the 'operation muil'be 
obvious. 

-x;f CI teduce ohei^tfcies into^i^ d^uivakiit of amn 
tfca^,:wheii tlieiotia is lib evtjrt pa*« of the other, -^ 
multiply the given iwmbcrr^bf tl)^ Tdtloe ef atf' lime 
of the fame fpecies exprefled in the loweft name 
mentioned in the c^jueftionv atUi divide that produdfc 
\uf tiro yatu^oCiin.unu of that: ^cks'wi^ blir* 
<|[iir9cl«;ex{mfi^;iQ the famonaoie. ' : ^ 



*J X.' « 



i^«4W^ 



Ctep.vXI. net) OCT r o n; ' ^ 

^tft. I. I have fent 345 bank-fi6tes» each to s. to be ex^ 
changed for guineas; hovr many gtitneas wiH cbrnpenfafte the 
notes ? 



345 

20 



^S giriiieasf and 1 1 $: or 4 of a guinea. 

2. I want to cdcchange for guineas^ 360 five-pound notes, 
150 ten*pound notes, and 27 ten-fhilling notes; v^hat num- 
iorbfgidneasougbt I toifeceive? . ^ 

360X 5=1800 

i;6xib=:i500 • 

2^ 2= 13 IP ' 

ii\33i3 10 - 

J 157 15 

Guineas J155 15 fihSSIki^:. AnArer. 

3. I have 1478 moidoreSf worth 27 s. each, which I 
would exchange forpiflolesat 16 s. 6 A. each; how many 
piftoles (hottid I have in return ? 

Firft, 27 s. = 54 fixpences, the loweft name mentioned, 
9mA t^Zm 6d. a 33 fixpeiiGes. 

But 54 tod 33 are each commenfurable by 3, and quotp 
xffan^it. 

Therefore, 1478 moidoret. 



11)26604 , ' 

24X&A piffbles. Anftirer. 

4. How many French^ crowns, at 3iTd. may I have in 
«Kcbaigt'<&r 37^542 gutU(Srt» at 21^ d. i 



g4 O p A Jl I T H M E T I C. . /Pmtil; 

3754a • ^ • .* •' . 

21X4+1 s 85 farthings in a guilder* . . , 

187710 
300336 

31X4+2= 126\ 3191070 ^ 

21 I 531 845 the quotients of both faSlors by 6. 

^ 1 7728 It ditto.— Ditto by 3, 

25325I French crowns. Anfwe^ 

5. In 87547 ducats, at 3 s. 9 d» how many Hamburg 
marks, at i s. 6 d. ? 

s. i. I 6 

3 9 4 

4 



3)15 threepences^ 



3)6 threepences* 
2 ninep^ces* 



5 ninepences. ^7547 

5 ninepences* 

. a)43773 S 

218867$^ marks of Hamburg* 

After a little praf^ice, multipliers and divlforsmay bea* 
l)ridged mentally, without any foroDal multiplication, or divi* 
fion : for, in the laft inilance, it will eafily occur ^at there 
are 5 times 9 pence in 3 s. 9 d. and 2 ninepences in 'is* '6 3. 

6. If I had 4754 livres in France, which I rate at io4dw 
each, how manv milrecs of Portugal, at 5 s* 3 d. would 
they anfwer for r , 

joi d* is.contained in 5 s. 3 d. juft 6 times* 
Therefore 6)4754 

' - , 792^^ milrecs*. Aiifwfr. 
, . 7- In 
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7. In L» 4754, 195. howiaany rgwhcas, crowns^ ibil- 
Jings, and fixpences, of each an equal number i 

4754 19 ' ; 
20 



95099 

'""2 

42+io+2+i^5S\ J 90 1 98, 

11-^ 38039! abridged by 5. 

3458 fV of each Ipecic*. . 

.8. If I had guineas 90 Icore, and crowns juft gzy 
In place of 30 hundred pounds, wbar money would be due # 

90X21=3 1890 /. 
92-5- 4? 23 

Take £. .1913 in the guineas, and crowns 
From 3000 H ♦ 

Remains 1087 •^"^* 

In the country* pat ticular^y in the north of Scotland, they 
keep their accounts in .^^cotch money, the pound of which, is 
^ of a pound Sterlings and divided in the fame manner.^ . In 
making bargains, and fometimes in granting bonds, they ex- 
ptefs their money in merks^ one of which is 13 s. 4d; dc 
^ of their pound. Heh9e> . to reduce pounds Scots to merks; 
multiply .by 3, and divide by' 2; and to reduce merks to 
pounds^ multiply by 2|, and divide by 3. Again, fince the 
merkis^Xathe^pound Scotch as 2 to 3, and the pound Scotch 
to the£ngli(h as i to 12, the Scotch merk will be to the 
pound, Sterling as i to 18. 

Thefe diftindiions are never ufed among merchants* 

9* I have a bond for 5000 merks Scotch, a bill for L. 559 
Scotch, and 24 crown-pieces ; what are thefe worth in Ster- 
ling? 



2)5000 
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9)2500 
L. 559 Scots, ' 
— -— 277 15 6^, value of the bond. 

12 =c 46 II 8' dittp of the bill. 

24 -^ 4 s 6 00' dittb of the crowns* 

330 7 24- v^Iue of the vbole. 

10. Two merchants^ A and U, had been long in a com* 
pany-trade ; A'$ (hare of the concern waa to B's a< 4 to i : 
When circumftanees rendered it neceflary for them Co wind 
VP and feparate, the . ftate of tbeir affairs was as follows. 
Their cafh and other efFe(9sy by an mventory, amounted to 
L.,500O*i bUlt BAdo^a accounts^ iii Britain, to L, 130Q ; 
HoUand. waa inddbled to them ia nctt proceeds al tDbacco, 
for 7485 guilders, at 21JW, $ and Dunkirk in crowns 7456, 
at 31I d. i they were due in Brkairi ir> ^754, and in Ham- 
burg 7315 marks, at i s. 7d. : Refwrol their nett ftock, 
andA pankioBLtbrnof^acconliiigtci ekck partner's original 
input. 
They had efieds, pir inventory, - - - 

valued at - * X*SO00 

Bills and open accounts, in Bri- ^ 

'. taiio> for « - ' 1300 ' ;0 ' o 
74^5 gwldersy »t 2i|^d. s 658 i^ 84^ 
7456.cffowns^ al pi :» 97a %6 9 L. 

They wtfe due in Britain 3754 o 
UUamburg 7315 marks, at 194.579 t 04333 * 



Nettftock 4+l^S)d59^ »^ 4* 



Bdraw» 9if 6 j^ 

A di<awa • 2877 S ^^ 

12. In xooo ale-gallons Scotch meafure, how many £ng- 
X03 (blid inches in a Scotch pint*^ 



282)824000 

2922 nearly. 



Suppofe 



g^flj<|Xlfc \ rNl U;:M B ET R! Sfc : 8^ 

. l^mVoT^ the diftanctf j^cCfriKt €bi%a«' 'afid ' London 330 
iDUes> how^ft ;wil) a Qoa<4»T^li«el'tiirni«datul» iftbait ieiiciitii^ 
fcrence as 6 yards, ia •drivii^itbdt dijAancei 

' . ., , Mile^^'Fuc*. ' ':■ r . •. v; -"'I 

■ 1 1 ii J cr96 8oQ'ti«cs> Anftyefi? 

•• •- : v_ ■ ' '» •/ "' 
Qj^eftions cxf this nature might he multiplted to any kngth, 
but it is prefumod there is a fuiftcrent vi^iety in die tbregotag 
for the. improvement of tb« ingenious^ 

CH A P. Xlt. Of N U MiB E R S. /^ 

I^TUmbbr in general' may be defined^ A cofle^ion or 
j^ afibmblage of ftveral units, or feveral things of th)ei 
&aiekind«; Sirlfaac Nenvfon conceives number to conMl 
not in a. multitude of untts^ as £uclid d^nes it, but in the 
abftradraaioof a<|uan»it7of any kind to another quantitt 
of the fame kind, whtdl is accounted as unity; and, in chi$ 
view, he divides number into three different kinds, integer, 
fradion, and fard* 

Integers, whole or natural numbers, are 9II the yaripus 
ifimbtages of unity, ^r the ideas wc hare oi^ le^erajl mul^- 
tudes. - ' 

Fradions are the divifions or fubdivifions of unity, to 
which they refer, as a part doth to the ivhole. 

Rationu numbers are fuch as are commenfurable with 
unity, or whereof unity is an aliquot part/ 

Surd, or irrational numbers, are mch 'as are incommen- 
furable with unity. 

Even numbers are thbiewbich may be divided into two 
equal parts, without any rnn^der, as the htintbers 6, 8, ICi; 
I2« (9^r. which have likewife thefe properties, that the fum, 
difi^sence;,- and produfb of even numbers^ Vfi\\ each be an 
even number. 

Uneven numbers, or fuch numbers as cannot be divided 
into two equal parts without a fra£tion« have thefe proper- 
ties, that the fum or difference of two uneven numbers will 
^ an even number, but the produA will be an uneven num- 
ber. If an even number be added to an uneven number, 

or 



88 Of a RI T H M^E TIGJ^-Pit^I. 

or if the one is fubtmAed from tte other, the fuin in ffll^'bne 
cii& and the'remainder'in the other ;wiU' be uneten i but if 
they are multiplied, the produd will be even. ^ , '^ *i ■ * 

A prime number is fych as hath no meafure but itfelf and 
linity, and which of confequente can be the produA of no 
other nun^bers, as 2, 3, 5, 7, i r . Kumfbers prime to one ano- 
ther are iiich as. have no meafm e coummn to both but unity, 
as 12 and 19 ; for though both 3 and 4, or 2 and 6, will 
meal^re 12, yet neither of thefe will meafure 19, 

Compoiite nunibers are fuch as are divifible by fdme mim- 
];er befides unity, as 8 divifible by 4; and by 2. 

Numbers compofite to one another have fome meafure 
common to each beficles unity,' as 12 and 15 divifible by 3, 

A number that can divide feveral numbers exafUy is called 
a common meafure^ as in the laft inftanpe 3 is ,a CQmo^n. mea- 
fiire to 12 aniii5.J ^ * -- - - •■ * ' 

^Prob. i.To^ find, tht greateft cbmoion .meafiire- to . atf^ 
numbers propofed, add all.the pcopofed numbers, eaccef^Tng 
the lea^^ which is referved for a diviibr. If there is no re« 
n^^nder, after ihe fum of the greater numbers bath been di«« 
yi^ed by the leaft* then that diviibr is the common, meafure ; 
oik) if there is a remainder, it becomes a tiew divifor^ and 
the laft divi^r becomes a new dividend, &r. the/laddivifor^ 
which left no remainder, is the common meafure. . -:.' 

yTYiTX is the greiateft comfnojn. ^[le^fure .of 8, 16, 24.4 
and 32? * 

. ■>. ' • 16 ... 

'' '■' * ' 24 ;, .- ; - . . i . . . 



9 without a rernainder: So;?.isthe 
greateft commori meafure for ^i^ ¥=2, V=3». a9d¥==4* 

What is the greateft common meafure of .12^. 1 6, 24, 
36, and 52 ? ' X ' 



16 
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16 

36. 
52 



89 



13)128 



81 12 

{ I rem. 



10 rem. 

I2 ^o o remains. 
Coofequently 4 is the greateft commoa meafure. 

Noiiy If only two numbers were propofed, the greater is 
divided by the le(Ier» ^c. Hence any number not exceed-* 
ing the leaft of feveral numbers that can meaiiire their fum> 
will meafure them all ieverally. 

Prob. 2. To find the leaft common multiple of feveral 
numbers. Write the numbers in a line, and divide them by 
2, 39 or any other numbers which will meafure two or three 
of them exadly ; place the quotients with the numbers un- 
divided bebw, and divide them continually till their quoted 
be 1 : Then the produA of all the divifors multiplied con- 
tinually, is the leaft common multiple required, which, if 
they were primes to on^ another, will be the continual pro- 
-duA of the given numbers. 

What is the leaft common multiple of tf , 12, 24» 36 ? 
6 6 . 12 . 24 • 36 



6X2x2X3372 



2 


I • 2 • 4 . 6 


2 


1.2.3 


3 


? • 3 



There are other j^hkms which might have got a place 
here, but thcfc X xeclceo fufficient for my purpoic. 
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1 N T,R O D U C T I O N. , 

^vtGkii raACTtoN 13 a part, cr parts of an infe- 
; 'ger arifih^.frotodiWfidir, ^n^ ftatich to ^ri unit inr 
^ the relation thit a patt' Hbth to the whofei — tt 
th"6&^^iartsrthp numerator ext)faireth' the riUfflber, as j 

an'd'tlie Jenominator^he qualitj^'^j^^^ ,^ 4. 

*H^nc^ the denominator fupgofejli the integer to be divicfed 
mtd'4. equal parts ;' for inftarice/i yard into 4 quarters j^ aiid 
the numerator afcertaineth the numoer of thofe parts to be 3V 
and -the frafliWyi^ifcijprdingly.rcad three fourths^ .9r:..qQS¥r' 
ters, of I. ** ' 

Since the denominator rJ^grcfeBt^ all: the piftiitsinto which 
the integer is divided, and tb^e-^mnn^rat or the nu mber of thofe 
parts exprefTed by the fraflion^. it. muft. folloWy that, if 
the numeratoryiae^}^ equa l t o, or -gFeater tjian the deno- 
minator, the quantity repFcfentcd hy ''the frapipn muft be 
lefs equal to, or greater than^he ioteger-accordingly. Hence* 
if the numerator is lefs than the denominatoi^, jhe fraction 
is called proper, and reprefems^ iom e thin g -Ms than the inte- 
ger, as i, 4-, 4, &c. A 

if the numeiator is equal to, or greater than the denomi- 
natoif^. thefrajfltif^j^i? caihd: mpp^^} and. rcprefents ^fon^- 
thirig ^uali:o, pr.griiatcr than t6g>irit?ge'r, as 1^ 5= jj ^i i^, 
(ffc. ''"■• ' * ■ ■ "' ■ ■ ' ■ 

Since an integer may be divided into any number of parts, 
eaghicjf 'fhefe parts may be agaig fubdividv^d, an' * ,' -^f 

, ' ^ tiefe 
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theie BMivihons again, ad infinifum $ as a pound is divided 
into 20 (hillings, each of theie (hillings into 12 pence^ and 
each of thefe pence into 4 forthings. Hence, 3 farihings 
would be expreffed fradionally i of ^ of Vzy> and fuch frac- 
tion would be called a compound fra/^ion, ' 

Since any of the denominations, or parts of an integer, 
can be expcefled fraftlonally, a fradUon annexed to an inte«. 
ger will exprefs the fame thing as its equivalent denoniina-> 
tion. Hence JL>. 4, 10 s. fince 10 s« reprefeats 10 of 20 parts 
of a pound, may be wrote 4|§« and fo called a mxed number^ 

Oyirvia^ott I. Thofe fractions are equal to each other, 
whole numerators have the fame relation to their denomina* 
tors, i r r\T- , j^— f^— j^zzj^ For as all fractions arife from re- 
mainders in diviUon, when the divifor ca(i no longer mea^ 
furc the dividend, fo every fradion may be confidercd as the 
two given terms of a divifion, the numeratqr as the dividend, 
and denominator as the divifor : Confequently, if the numera- 
tor and denominator of a fradion be either roultiplied or 
divided both by the fame number, the produdls or quotients 
will ftill remain in the fame proportion, and the numerator 
of the new fradion bear the fame relation to its denominator 
as it did in its former ftate« 

2. Fradions having a common denominator, are greater 
or lefs as their numerators, as f- reprefents a greater part of 
a quantity than f . 

3« Of fradions whofe numerators are equal, that which 
bath the leaft denominator reprefents the greateft part, as i 
of a yard reprefents 3 quarters, and 3^ only 3 nails, 

4, If two fradions are equal, the numerators multiplied 
into each other*s denominator relpedively, will make the pro- 
duds equal. Suppofe J=i, then 2X2=4, and 4X1=4*^ 

CHAP. L 
REDUCTION of VULGAR FRACTIONS. 

Proh. I. To exprefs a whole number fradionally. 

The given integer will be the numerator, and unity the 
denominator : Thus 4-, ti ^^- i becaufe to divide 5 by i, 
the quotient will be 5, iffc ^ 

Prcb. 2. To reduce a mixed number to an improper frac- 
tion. _ 

M 2 To 
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To the produA of the integer and denominator multtpli« 
ed add the numerator ; the (um ihall be the numerator of the 
improper fra^on) whofe denominator (hall be that of the 
fradion given. 

£jcam. 4f=4XS+4=V» an^ 54=5X6+5= V- 
Objirv, 'The reafon of this operation is evident; for the 
multiplication of the integer into the denominator Hhtlie nu- 
merator, expreflcs in the produd all the parts contained in 
both, and the fame denominator being again applied, the 
quality of thoie parts is the fame. 

Pr^b, 3. To reduce an improper fraction to a wBole, or 
mixed number. ^ 

Divide the numerator by the denominator, atfd to that 
quotient annex the lemainder, if any, with the divifbr for 
the fradional part. 

E^am* V=4f» an^ V=Si- 

This is the reverie, and confequently an additional proof 
of the former problem. 

Car, Hence it will b{* obvious, that, to reduce an inte** 
ger to an improper fradion of an affigned denoniinator, we 
have only to multiply the integer into the afligned denomina-' 
tor, and th<; produd will be the numerator required^ For 
inftance, to change 8 into a fraction whofc denominator is 7^ 

Probf 4. To reduce a compound fra£lion to its equivalent 
fimple one. 

The continued produfi of all the numerators will be the 
numerator, and the continued produ£l of all the denomina- 
tors will be the denominator required. 

Ex. iof ^ of 4=3><4g=^«„ and i of i of ^JJ3X|=.J. 

Obfervation. The continued multiplication, of the nume- 
rators and denominators refped^ively, brings each to the qua- 
lity of the lowed name: for, to exprefs Qd. as the fradtion 
of a pound, it would be -j^J^, becaufe there are 240 pence in 
a pound ; if we confider it as a compound fradion, as it 
really is,^ it will be cxpreffed ^-^ of ^V» which, by the rule, 
=^|^» ^5 before. 

Cor. Hence all the known fubdiviilons of an integer may 
be cxpreffed in compound or fimple fraftions at pleafurc. 

PrA. 
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Proh, 5. To reduce fradions having difierent denomina* 
tors to other equivalent fradions, having a common deno* 
minator. 

The continued product of each numerator into all the de- 
nominators but its own-, will give correfpondent numerators, 
and the continued produd of the denominators will give a 
common denominator. 

3X2X7=4*7 

Exam. I. I i T> thus iX5X7=3Sf Numerators. 

4x2x5=403 
Therefore f =4^ 5 xaX7=70 Common dcnommator, 

i=H 

^:s^» as required* 

Exam. 2. h iy *»<* i ^f ^. Firft, i of 4=^ in Ex. 2. 

Then f f ■}» the given fraSions, which by the rule Will 
produce 4J§=f» nS=4» and Vife^* or i of 4. 

£;r<7i». 3. y tIt, and 6|. When 6| is made an improper 
fraaion, y , t by the rule will be =JfS, -fe =i|8, and V = 






Oi/; The reafon of this problem is obvious j for, fince 
the numerator and denominator of each fradion is equally 
multiplied, viz. by the denominators of all the other fraSions^ 
conl^qtiently the fraftions produced muft be equivalent. 

Prob. 6. To reduce a given frafiion to another equiva*- 
tent, having an aiSgned denominator when poffible. 

This is only an abbreviation of the laft problem in poffi- 
Ue cafes, and may be done by multiplying the numerator by 
the affigned denominator^ and dividing that produA by the. 
old denominator, the quotient, if there is no remainder, will 
be the numerator required. 

Exam. I- to a fraftion whofe denominator is ^. Thus, 

Notey In addition of money, the different reckonings by 
Scotch and Englifli will occahon fraftions of different deno- 
minators, to be annexed in the column of pence, as 4ths, 
3ds, and bthsj but thefc are very expeditioudy added, by 
odnfidering 12 as the common denominator; in which cafe, 

Proh. 7. To reduce a fraaion to lower terms ifrhen poffxblc.. 
' , Divide. 
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Dtvtdc both numerator and denoininator by anjr number 
tbat will meafare both without a remainder; but» if nothing 
but unity is the fame meafure of both, the fradioA is already 
in its loweft terms, 

, Hence .even numbers may be divided by 2 continually, 
. while po&bie. Numbers with ciphers may have an equal 
number cut oiF from' each, and afcerwardii divided when pof- 
fiHc. 

Numbers ending in 5s, or 5 and cipher, may be divided 

by S- , . 

By a little pra£lice, a common meafure will readily occur 
for divifible numbers. 

Exam. 5liff=4f. ^\^ri=^' 3l4*§§=i- and g\i^. 

Prd. 8. To bring a fraftion of a higher denomination td 
an equivalent fradion of a lower. 

Reduce the numerator to the name required for the nume- 
rator of the new fra<^ion, the denominator will be the fame 
as before. 

Exam. If L to the fraction of a fixpence; thus, 

5X20X2 =2O0, 

\ of agutneatothefradionof afarthing, 3x21X^2x43:3024. 

¥r(A. 9. To reduce the known parts of a relative unit tp 
the equivalent fradion of that unit; 

This was formerly taken notice of in the corollary of 
prob. 4. and it is only refumed here for furthct illuftration, 
to thcfe who may find it ftill neceffary. 

Reduce all the given parts to the loweft mentioned, for a 
numerator, and the integer into the fame name for a deno- 
minator. 

Exam, 5 s. 74 d. to beexpreffed fraaionally, 5x1 2+7x2+ i=:i 3 5 

20x12x2—480. 

Proh, 10. To value fradlions in the known parts of the 
integer. 

This is the converfe of the laft problem, and hath been 
exemplified in divifion, but ftill it may not be improper tO 
give the rule. 

Multiply the numerator by the parts of the next inferiour 
denomination, and divide the produtfl by the denominator ; 

the 
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the quotient (b<ews.the.|^arts of thatdenjbmitn^tion, and the 
xemaindcT beconies a pew'nunKratar, which tnuft- be valued 
as before^ C2fr. till thefradtion ii brought to the Xqrwjejdkfic^W^ 
name of the integer. / - - 



Exam. Value 


^ii&i. ;; 


Value A of cwt. 


135 






* ao 




7 


— *- s. 


d. 


4 


480)2700(5 


ll as abpvc. . 


--r-^. 1^. i. 


2400 


.r . 


n)48,(4 9 si 


300 






la 


f \. ', 


I 4, 






«8 


3600 






3360 




1 12 




I 


108 


240 


• •. . 




4 




^ 






16 


960 


i 




960 


' 


64 






60 



c H A P. II. . ' : 

AD01TION of VULGAR FRACnCtQK^^ 

RULE- ^ 

REDUCE all the given fraAions to fimple fra£tions 
of the fame integer an4 denonoiiutar,.,if.not 
fo already; then the fum of the ' num'eratofs witlir 
the common denominator, wijl be the fradional fum 
required, which may be reduced to a mixed num- 
ber, valued or exprcflfed in lliQrter t§rtps» «ifee{p| 
WO& expedient, or the cafe wiU adcpit, ^J^'u^ 

EXAM- 
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EXAMPLES. 

Add I + 4 -H 3+4+5= T =1 V. Here 7 is a com- 

mou denommator. 
Add f, ii and f 3X2X3=18 

1x5x3=5x5 
2X5x2=20 

53 numerator. _^», 

5X2x3=30 denominator. *" ^'^ 

Addfs.tofl. Firft,|s.=fof^ = T*^. 
Then 3X100+5x3=115 =«^. 

And 5X100=500. 

Add L«4 : 15 : 6» and L. 3, ^ Firft^ 15 8. 6d. = ^. 
Therefore, 7x40=280 
31X 8 = 248 

8x40 s 320 

3 

4 

8«i 



Of^ If redudion it well underftoodand remembered, the 
flddiaon of Aa&iont will be very eaAr ; the reafon of which 
will be obvious, if we confider that the siven fradions being 
fuch, or reduced to fuch a ftate, that all the numerators re- 
pcelent things of ^he fame denomination) both abibluteand, 
telative ; theb fum muft therefore be a number of fuch parts 
as the common denominator exprefles of the fame common 
integer. 

c H A ?• in. 

SUBTRACTION of VULGAR FRACTIONS; 
R U L E. 



R 



Educe the given fraAions to fimplc ones of the 
fiime integer and denominator, as in addition^ 

and 
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and the difference betwixt the nvfiiterators, with 
the co/cncnon denotpinutor, will be the fradional 
difFercnce required* 

• : E X A M P L ]^ S. 

.. ;:o-) : c^o ' (3.) • . 

.;4-;^3:.^i 5^1 5x4^=20 3l-_ 2«'zriZ 

.5.5 5 6 4 >X3=^ ; 4 80 

a For fco- ^3 ^ 57 

— ^^Tir 80 80 80 

' 6x4=24 '. ' ; 

(4.) 
L. 4i- — X, 34 3 If For 4^ — 3i =: i|, £sfr. 
The reafon of this rul«' will be evident from the laft ob» 
ietvation* 



C H A P. IV. 

MULTIPLICATION of Vulgar Fkaxtions. 

R U L E. 

RErrucK the^ given fraiflions to their fimple c»- 
preflion, if not {o before, and to improper 
fraftions, if mixed nuolbers, thtn will the produdk 
of the numerators and denominators refpedlively 
^ive the produd required. ' ' \ " 

' ' • ' . s^ 

■ '* .■ 'E-X A'\U P L -E 'S. • 

(I.). ' ■• ■ (2.).r ' : 

fX^=J4, ori. 5jX3i=:VxV=W- • 

■(3.) * •'• 



(4.) , 

Vol. I. N OBSER- 
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O BS E R V A T I O N. . 

The Ojieratfons ih tfhis rule -^re fb fimple, that itiOfe ex- 
amples will be unneceffary, ':.,.-. /j 

It is worth while however to obfervc, that mukiplication 
of fractions at.firftjight, wpuld feein to Contfadidt the defi- 
nition of multiplication given in the firft part. But this dif- 
ficulty will cvanifti, if we confider that the morcany inte- 
gral number is iocreafed, the farthtr is the figutt in the 
btgheft place removed from unity, and the more any part of 
"an integer IS dfecreafed, -the farther will its value alfo be re- 
moved from its relative unit ; confequently, as it is the na- 
ture of integers to incrjeafe^ ^d of fradions to decreafe, 
the purpofe of multiplication is equally aniwered in both ca- 
fes. But, to be plainer ftiU, we had inflances in the appli- 
cation of multiplication fand divifioA to {Sfuare and fblid mea- 
4<i€e>; that a«pait of . the multipliolund w»s taken when; we 
wanted to multiply by a part of a foot ; for this reiliQ|^, ,To 
multiply by i, would give the multiplicand for the produ£i, 
and to multiply by any part of i, can give but that part of 
the multiplicand forihe produdl which the fraSion exprefT- 
cth. • ' - . - ^ . . 



•k ..-jl'* .,r. /'v 



. ^ X ^ . . 4 



C H A ?. V. 
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f. :': .... • R .U..X-iK./ . -:; 

T)Repare the fradions as inmu^ciplication/.then 
Jl place the denominator of the divilbr above tfic 
feparating Unc,-and the numerator below it, work 
as in mukipficationV and the prodiids fo found will 
be the quotient^' • 

E X A M, P L E S. 

(I.) .^: -■■ X :. :. : . <2.) 
Divide^ byf 'Thus, 4)f(|. ' ^Tjyfoff- *^)4(45. 

4ibyaf. ^)^r^.<: 4j:byitofi. AMW- 

Ob/. 

-^ .{ _ • ... 
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Obfx^ Mixed numbers maybe divided .1^ mixed nunv 
bcrsy with as much brevity, and perhaps more int<eliigiblyp 
efpiQcially in applicate caies, by the following rule* 

Reduce the divifor to an improper fraflion, whole nume^r 
rater will be a new divifor, the quotient ariftng therefrooji 
multiplied into the old numerator, will give the fi actional 
part of the quotient \ and, being multiplied into the deno- 
minator, will give the quotient due tp unrty* 

An example will illuflr^te this. 

Suppofe L. 478 : 19 : 6 jvere to be dividecl among 3 men, 
who were to have equal fliares, and a boy who was co.ge^ 
only f of what any one of the men got ; what would fall to 
each? 

FirA, 3X3+i=:V'\478 19 : 6 ; 



47 17 ' ii|^ to the boy, for the 
3 * old numerator was j . 

^43 '3 ic^f to ieadi man for the 
143 13 lOy "denominator is 3. 

H3 '3 ^^\ 

\' ' 478 , .19 6 as before. " 

Ohf* t» ThereafoQ of divifion of fractions in general wiH 
be pretty obvious, if we confider, that, were the divifor and 
dividend reduced to one common dehoininator, the dividend 
would contain the divifor as oft as its numerator did that 
of the divifor j for, having one denominator, they arci in 
the fame ftate with refpe<3: to one another, as whple num- 
bers. Now, though no mention is made in the rule of a 
common denominator, yet the operation is^manifeftly the 
fame, as that by which fractions are reduced to a comnion 
denominator. Hence we have this general confequence, that 
if ajiy two ni*mbijr$ be divided the one by the other, the 
quotient of the one by the other is the reciprocal of the quo- 
tient pfv that one by the other. — The method in obferva- 
tion I. for dividing by mixed numbers in.applic^te cafes, is 
fo plain, that it needs no demonftration. For fmce all the 
parts are equal to the whole, the divifor, I mean the nume- 
ratpr by which we divided, exprefleth all the parts contained 
in it when a mixed number, of which the quotient reprefents 
fo Q^ny as the dividend containeth, considered as a mixed 
number 5 the quotient therefore, when multiplied by the nu- 

N 2 merator 
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merator of the fraftional part of the divifer, in its fk£t ftate, 
iDuft undoubtedly give the quotient due to that fradion ; and 
ivhen multiplied by the denominator, mufl: give the quotitent 
due to unity ; the fum of all the units, and the frad^nal 
part being for pfoof always equ^I to the dividend. ^ * 

jfpplication of vulgar frttStions to quejiions.' . 
I. A merchant had bonds for L, 774 : 13 : 4!-, bills a^ 
mounting to L. 299 : 19 : 7^ , goods valued at L. 783 : 15^ '5f, 
and open accounts for L. 570 : 19 : t\ ; his debts amounted 
to L, 999 : 19:9^; how much was he worth ? 

Firft, Z.774 13 4-f= 7 H4=iT=i7§- 
299 19 7t= i , 

570 19 6^ = 4^ Iherefore 1 carry 2, 

and note ^ ioi the 



From 2331 80 ^l fraction. 

Take 999 19 9 



* 

¥ 



Ncttftock, 1331' 8 3 tV^ 



To one yerfant in additions of tfifs kind, the fummation pf 
fuch fradions as can be brought to one aiHgned denominator, 
Ss as eafy as any other, . ,, . / • . 

2. What will i7i yards pf plpth coipe tpat 15 s, fed, 
fer yard ? , 

and 15 s, 8 d.=:44|. * P^"» ^ T^^^x ^.f^ -^- ^3- 1^^^, 

• . ■ ' *" 

. 3. Bought \h\ yards of doth for L. 13 : 18 : 1; "wjiat did 
It coft ^rr yard f .. .. ^ ■ . j*" 

andL ,3:'i8!'i=^^il«. B«t, A)'^'(H4^i5Sw8d. 

4. What is the foHd content pf i bale 5 fe^'t 6 inches 
Ibrig, 4 feel 5*inches broad, and xi^^i'/i inches thitk/ /" / 

flrA, 's fcV jM t^ms' Then "X53X«3^«„^"V<i 
, 3 3=y Icaft terms." "" . , ' 
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. 5. What is the tiianage of a bale 77 feet |oJ inches (^ 
lid, at 40 ^^r tun ? * • 

tV ) 77 r6J='U' (-^«§=i^iH. 
6. Divide L. 578, 19 s. among A, B, C, and D ; let A, 
B^ and C have equal ihares, and each j^ more than P, 

3^y-l57» 19 P 



'} 



38 II iif 

3: 




9i foD. 
8f to A. 
8* toiB, 
8J to C. 



Proof. 



IL Of decimal fractions. 



INTROPUQTIO N. ; •- 

IN decimal ffgdions, ^n unit is fuppofed to be d»vide<) 
into |0 equal parts, each of thefe into 10 other equal 
parts, and each of thefe into 10 other equal parts^ ^L^^ 
ceiTary, and fb on ad infinitum, 

A decirftal fraction is diftinguifhed from an integ^t ty t 
comma or point prefixed to it, whofe denominator, though 
feldom or never expreflcd, is eafily known by the diftance of 
the firft figure to the rtght'hand, from the leparating point, 
counted as 1, at the fame diftance in the numeration-table, 
from the unit's place. Hence .5 is expreffcd Vt* -75 ^^ 
•n^t •05 as -rtf^> .005 as toW> ^'^' Hence it will be ob- 
vious, that, in a feries of decimal parls, thedecl-eafe ^ill be 
in proportion as'tho inCreafe in a feries of Mrhole numbers, 
' t and 
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aii<l,tbat,.in coniTequ^e, ciphers Unxntiitttlj after the point 
ditninifh the value of the figures fucceediag them» in the 
fame proportion, as the figures confidered as integers would 
be increafcd by the fame number of ciphers annexed. 



' C H A P.. I. 
REDUCTIQiN of. DECIMALS. 

Prob, I. To reduce a vulgar fraflion to a decimal. 

Divide the numerator by the denominator ; and as ciphers 
muft be annexed to the numerator before the divifion, the 
quotient mufl confift of as many pUc^s as the numerator had 
ciphers annexed to it, which will be the decimal required. 

E X, A IVT F. L E S. 

(I.) ' • ' (2.) 

Reduce J toadccimal. 5) V« Red. | to a decimal. 8) .Wt • 
Reduce tV to a decimal. 20) .^f^. 

: . : . (4.) * ' . ' 

Reduce ^V to a decimal. 80 ) . 0^1^/5* 

NiUj It will -often happen, tbs^, jn- the divifiop, thene 
tvill continually be a remainder, and the quotient repeafth'c 
fame figure, or figures, ad infinitum ; in which cafe, it will be 
unneceflary to carry on the divifion farjh^r, when you have 
once got the repetend, which may be fmgte, repeating always 
the fame figure; or compound, always repeating or circula- 
ting the fame figures, A fingle rcpetei^ may be mafrlced Or 
<iiftingui(bed with a point above it^ and compounds With'a 
point above the firft and laft figures of the circulation. 

EXAMPLES of SINGLE REPETENDS. 
^ Reduce f to a decimal. . .1 

.3333 ad infinitum, , , « 

(2.) ^ • ■' ;• 

Heduce f to a decimal. . , ■■ ' 

•*33333*'»^»'«»« . ; - 
: (3-) 



Ch»p.I. Of D£Cl4UtAL FrIa-C'TJOVS. ^0) 

• ;■ •••• • ■•■ ■ {3') ' ■■ ^.•■•^•/-•- •;■•;_ 

Reduce T?r,t?3i^:^ dcciaial. •.JIL*^ , . ^, ;. * 

(4;) 
, Reduce ^V to a decimal. ^ — 1. 

Examples of compound REPETENf)'s. 

Reduce ^to a decienaL. 



Il) 2Q 



iSiSaS \adihfiuittm. 



Reduce -^ly^ to a decimal. 

. ' : . ' .183185, &e, 

OBSERVATION. 

Thereafon of this redudion is manifeft : for, to add ci- 
phers to the numerator, is in efFed^ the very fame thing as to 
multiply^ by 10, lOO, 1000, ^c, ; confcqucntly the qiiotient 
will be fo many 10'^, lOo's, 1 coo's, ^c, as the places con- 
tained in it reprefent ; the numerator and denominator be- 
ing increafed in the fame proportion : hence, if the quotient 
is found without a remainder, it will be equal to the vulgar 
fraction, from which it was taken ; and if it terminated in any 
repeating figure or figures, it will be fliort of the fradion from 
which it was taken, by a fradion of which' the remainder 
is the nnftierator, and.- th^ .divifor the denomiii^tgr, . tn^. the 
laft place of the quoi;iefitfii, ibat is, the rcmain^t i» in.tbfc 
firft.^Xampleof fingle. repe^nds, = T of -nyioT* ^^^ thetices- 
mainder 2, in the fecond example, = |^ of T^s-^i, vsf i^ th^ro- 
fore; JA ^^7 decimal redu<Sion, thedivifion is cgtried on to 4 
or J places, the remainder will be too ^minute . to caufe any 
fenfible errour in calculgtions.of buiinefs ; ihougbvat the.fa«i& 
time, for the fattsfadtiofi of th^; cgrious, particular rules are 
given here for the rtanagcwiefli of circulating decimals* /! 

Prhb 2, To reduce any of the known, parts of an integer 
to a decimal. ,..:..... , . i ; . . 

- This 
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This can be done by reducing tbe given parts to their 
equivalent vulgar fra£lip9, and thence to a decimal, as above ; 
but much nvore-expedttiouiljr by the following ^ 

R u L k 

Annex ciphefs~to tli'e givcnnuihber of the lowed 
denomination, and divide it by fuch a number of 
ihat, as is equal to an unit of th& next fuperiour ^ to 
that quotient prefix the given number of units of 
the next fuperiour, and divide by as many of that as 
will make an unit of the next £Upenour.; proceed in 
the fame main net throughout the whole, and the 
laft quotient is the decimal required., 

- .X X A M P L E S. 

^ - ^ > ih) . '^ 
Rfeduce ^ s. 6 d. to a* dttittial. 12)60 

J: • y.^'-i'- {%^ \. •- 2)75, [ ■ 

:. Reduce 4$» oid, tp a decimal. .2)10 . --rr- - 



12)65 



^ -3751 : 



2)454*^ ' 



.227083 



-y- Note.i. Th^ reafon of this nlatinter of rcdaftion is the 
tfemfe.with the fdregoing, as it ia dnly dividing by i*(t cbm^- 
■fient parts of the denominator of a vulgar fraftiori eqUiVafent 
-to the given parts. 

A -2. In reducing to decimals, it is unneceffaty to mitii any 
'ciphers on the right of the divifor, as ciphers muftheaininfexed 
it<y the remainders to bring out the quotient. ^ -« 

^ ; 3. When in any divifion the quotient is repeated, the next 
divHlon is carried on, not by cip*Jers, but by that repetend 
as in the fecond example, and that quotient will always tcr- 
ininate in a repetend. - ' - . 

By the laft rule, it will likewifc b^ found, that 

10 
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io 8ii= •5347^5 ^hat II 18 zo Troy =.995 1 388; tUt 
4t=-34375i and tbat.iQ 3 i4 = t9937S> ^^^ 
OBSERVAT fo N. 

After this manner arc all decimal tables conftruAed, and 
Chey who think fuch tables contribute anj^ thing to difpatch, 
may eaiily cpnflru£l them* But I cannot help thinking that 
any decimal parts may be found as quicjclyv as they can be 
picked out of a table, if not mone lb, by one much vcr* 
fant in figuring \ and with this further advantage^ that, by 
calculating them upon all occafions, one gains a certain prac* 
cice which renders figuring eafy and familiar* at the fame 
time that he avoids the meannefs of feeing with the eyes of 
others. 

Prob. 3. To value detnmals in the 'known parts of the in* 
•teger. ' • ' .*•.■.•:.•• . • / -- ^. 

Cafe I. If the deq}mal was firiite» /nvkiply by as many of 
the next inferiour denomination as make one of the integer, 
and point off^a nuitiber of plac^ from fli(f Ti^kt of the pro- 
^dtt^i, -«q«al tp thofe in.th^ given deciirml.; whipix will be a 
new decimal^ to be ni^l^iplied.&y as many ojf the next infe- 
jiour denomiiiationi a^ loade ^ne^ of the former; proceed 
thus till the decimal places. become ciphej:s^ qi no^dei^omina* 
tton be t^ fiMT a ipultiplier^ and the figures to the left; h^pd 
'of the. point give. the. Malije required. 

Value^37i/;j.,;;,,375=::f''t- ^^^.•5^375 tuns.. 

• . . •• .. ■>.» 7.5.0.9. , /.. :*;; v ,,^0 • • 






': ... . /.'. "14.00000 "■; 
J^oU^ This is biTl/*the"conv^rlS'ol''thela{l frol>lcm. ' 
Voi..!.;../.. ,:. ..• '..,.0 ....../ -. Cafi 



Ca/i 2* If the given decimal tertnmat^ in a repetend, earn 
tj t for eveiy 9 in the pfOwiuA of the fifit figo^e of ^e mtil^ 
tiplicatioA. 

EXAMPLES, 

L. 1. ^. ttvf. f. /&• lb. 7V9, cz^ 

.833=^^ 8 .666 tun=i3 ^ 9i ^833 5si'gi 

20 20 



■c 



16.660 13.33 

iz 4 



8.00 1.31 

?-.33 . 

ATo//^ Ii^ multiplying, th^ ciphers to the light need not bft 
noted, but they muft b^ remembered in pc^tipg the produdt 

t Ofl S E R V A T I O J? a. :r; 

i. Thereafdn of carrying at i^ in multtplying r€p«e|ehdii^ 
will be pretty obyibus, if we conikJer,' that ar ferfes of 9's. 
infinitely continued is equal to rlihe \t% the teftthand place -^ 
ibr it is evident that .9, or ^, is only ^ (hiirt cif 1 1 that 
,99, or ^^, wants -rfc of i, a^id th^t ,999i Or -^ft!^, is ort-» 
iy T9^ of I ; fo if the rerie$ .was tarried pti la Uifinity, tho 
difference between that, ferks of nines and an unit would be 
^qual to unity divided by infinity, which womU quote nothing^ 

2. The fir(l; three p^ces in dedqia^ wi^l give the Y.alue 
exad enough in inifine6 ; and as, in ^^rQant^te palculiaiiom^ 
the value of the decima] of a pound Stifling is more generally 
wanted than any Oj^hef^'it may he foiihd 'by infpefli^ji thus* 

Double the figure next to the point, 'make ihiUings; if 
the next figure hoi 5, or above, add oiie to the (hillings ; the 
figure in the fiecpnd^plaee, if belofw k^ or the furplu^ above 
5, added to the third figiuvi make farthings ; but} if their fun^ 
be 2|, or under 25^ one muft be taken ofl\ to m%ke then^ 
farthings ; and if their fitm be 1^69 o^ s^bove, two muft be 
taken off^ 

As the laft part 0/ this rule dtflers ftom the niksicommon- 
fy given, it will perhaps be i^ecefiary ,^ll giye fame illtJiftratioi^ 
9f it," '\^ •.,:.-.. 

T^ difference between a ^ and; a 

yow4 



20 


IS J20 
J2. 


ib.t40 




6.54 



thip.ll. tDf t^EciitfAi JFlLA'ctidiiil. lojr 

fe is Unj otheir muiilier of. defeimal fmrts to what ihuft 1^ 

takoftbtt €(> make them fartbingt } but Itodd^ 40 • I 50Q :aO| 

fo is I50 to 14^ (6 is 2^ to 1 ; by which it is plain, that pm 

taken from 2^ too^ patts^ make chem 24 farthings exa^Uy^ 

As tbji rules cooimohiy given for finding ; jpjr .776 

the value by tnfpedion, give an anfwc^r fre'«> 

l)ueDtty not ))i«cifdly the fam^ with ebeo^ 

ther rale of mukipijritig by 20, 12^ CsCc. and 

dividiti^by tQOO^ ic.feenis neceflary to 

(bow that both rules give thft fame anfwet 

precifcly as In the margin; " . • 

j: ^ c. , ^ ^^^ ^^^ 

ht the firft ekai^pleii . thert; is feveit tbOufand parts, from 
which I take one, conform to the rule^ and there 
l«aialns 6 farthings, or 1 penny^i farthings i and» ^ ^ 

ttt filid the .72 that is oter^ | fay, as '2^ lio'i, fo , '^^ 
y to 328, which muft be taken from tbe 7, as in ^ 
theiiiargini ... "7* 

In the fecond example theiv is a6 over, the {htllings, iirom 
iRrhich take 2^ conform to the rule^ aad'there re-* • 26. ^^ 
inains I4. farthings^ oir 6 pence ) and to find the i;04 
96/ 1 fay, as 25 tb i^ fo is 26 to X»04i which ^ - t .. < M ' n 
Inuft be fubtra&ed from the z6. 24*96 

CHAR II. Apt3ITlON ot JDEGlMALS. 

C;/i !• TJTAviKq placed the ntunbers to be added^ whe^ 
JLX therpui-e dfccimals or mixed numbers^ fuccef- 
(ively below dne anotheiTj in fuch a maaher as the feveral 
poipts may be in one column, tienths Uiider tenths, hutidredfs 
jMMfer hundredSj^ (j£, ). if the given decimals are finite^ add 
them as integers, and mark xw feparatinjj; point in the fum 
diredUy undet the poinU of the given decimals* or point off 
as many for decimal^ as wefe in any of" 'the given numbeca 
which bad moft places^ 

E X A M PL E S. 



75.436 59| - 59.^5 

47,324 f>7* ^ 67*5 

3 21 #8i = 48.75 



•307 9w= 9-05 



.00$ 



^»»3^ 



I92JI = 192:671 
9 t Gifl 
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' Cafe 2 . When aH/ or any of the dGCtms^ff, insfi^zib a;£fligte 
4igit, make the rcfpetends cotiteriniiioitati.sodi add. i tor^tbe/fuo^ 
of the Afft, of righ€"hSiiml::cokifim;£arrev«i7 diao cbafi i^iCQiir- 
tained ki k. • - - f :• ^ . . i . : •• ■. . cJ /^: <•♦ ^^p c • 

, .4-75T - 47i^^66; ;i.S9 7;"i^5^^ 

r 397* =r 397'*^ - • 57 *?• \S^ '^' W-87o8i3a^- 

-47SI- ^ 475..833r '57 *3 * * ^ i7-.6^*666.. 

^-:99i == 9<J-\'^« ^ : ^5':;6'- * =^25.3333333' 

tL, _ ■ pill. ■■ ■» «■ ■ ■ ■. ^ ' ■ ' * "1 > '" i 

- 1456! = Hi^'j^' : 24s' 18 ' 41 =2^5.91^7*9^1^ 

d BiS ER V A T Id N. . '. f 

* The finite rvahie .of ja purei circulate isa fFadion w^qIt 
/uiqieratov is the^rqfieteBd, aad deoonmator a iHtmbei; of a» 
many places of ninesy with a number of ciphers on the rights 
(Csqual ta the places .be^ixt the point and repetend. fieqcey 
IV here the conterniinousrepetends of feveral circulajBes^arc: 
added, their fuoi. i& a numerator to the comoion denotpi^mf- 
tor$ and if on^ f^ every nine in thefwn i) added thereto^ 
k is reduced to the finite expteffioa. . m,<:^ 

Caje 3; if the 4ecin^b are compoimd repetevds^ fopqrirthe 
plate where alt the rcpetends begin togctBer, continue eacn 
decimal to a number of places, eiqfiial to the leafl cointnoh 
jinultiple of thofe feveral numbers, which rcprefent the places 
of figures in' the lUiJ repetcnds ; their add» and to thilm 
'.place ^dd as ttiafny \niits aB there are teiis in the place, wherb 
*the repetcnds all bejgin together, anfl the figures, in thefct^o 
places arie the .firfl and laft of the repetend ^ * • 

■ , IC X- A M P L E S. ■♦ 



*75- 3-724,- 

84.5634^ 

J26.45*6' 


. 1447*956^ 
, 12^^0724 J 
9.020763 


121.47237 •'• 
'80.2755s 
64.90834. 


,79-3,279 ' 
io5.7'io«^ 


- 11.912375 
. 8-.;578ri 


80.07444 
9-«333J 


57»4«7T^5 


~ 56.171152 


"'"'sis El. 
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- O^B •S'-'E- :Bo:Y. :A ,-'!R.^^ilnPr:N... .... . 

Aiyy repetend whatever if to^the £Mnf iinilnli^ xbtapkusi as 
to to 9» if of one place; as 100 to 99, if of twotplaMPiy^aiid 
as 1000 to 999^ if of three plac;es, tfc. Hence any num- 
ber multiplied by ij wfth al many ciphoh a»lit contains fi- 
guresy anid the produ£t thereof divided by as ipany nines, 
will give the fame nunt!hi^rpei|>mully circtlatitog.^ Jbut to 
add J for every ten con^in^ x^ the fum» i^^ fame as to 
nmiti^ly that (um by igi/aM ilivide l>y 9- J^__" ' 



CHAP. III. 
SUBTRACtld^N' c»t DECIMALS. 

Ca/e I. ^ITJLace theVum!)ersil[t)mdg:erf^lii i^ef hortioge* 
Jl^ neous, fo as point may be under jpoint ; then, 
wherf the decimals are finite, fiibtrafl: -ias 'inf irit^ers, and A 
the point in the remainder flahd dire^tfy binder' thofe of the 
favors. . ^ J '-^ • • ' • 

examples! 

From £.74 19 6 =» 74*975 £/l7iI'' 13^ 6=171.675 
Take ,i« 11 9=18.5875 97 i? 9^=97.9375 

■ ' ' I ■' '■ " " ■ ■ ■ ■' I ■' '" '■ , . '" - 

.56. 7 9 - 56^575 73 JA ' 9= 73-737S 

Cafe 2. If a fingle digit u repeated, bor^QW ^ In the firft 
repeating place when neceflarj. \>' 

" E X AM. P' L E.":S.._. 

From Z; 7849 .6 8 = 7849^335. Z. 1 7 1 1 : 7=17.57916 
Take ^ 6979 13 4 = 6979.666 14 .16-8=14.83333 

S69 13 4= 869.666 . .2 X4 ]]= 2.745S3 

. Cafir^* If the deciiaals be compound repetends, order 
diem as in additiot^. of compound repetends ; and if it is ne- 
ceilary to borrow one, where both repetends begin together, 
add.oiieto the right-hand place of the fubtrahend, and that 
• figure 



tfd O^ A tl ! tMME t tC. iPmlU 

figure in tlie rcmaindW^ wherif'bdfti rcpetends* begin toge-«. 
titer, will fae the fidlf and die right-luiml figutf tk^ \^ of 



'■ / ^ 'I a* 



31.8521612 649^80801 11.07395 

,::. .CH A P., IV. : - - 

MULtlFUCATiON of DECIMALS, 

<20fi I. '\1[/'HfiK ^he deciihaUai^fihite, find the pwiuBt 
VV ^ ''^ in^^^rs, from which point off as ma- 
ny for i^Iaces as were in both fai&ots ; if the whole produfil[ 
<Ioth not count fo far^ fupply that defed by prefixing ciphers^ 

E X A M P t E S. 

368.5 672.1 

'2.7J ^ .365 

18425 33625 

^S79S 403S€» 

7370 20175 




10.13375 2+5-4625 ' .^30750 

O B 8 £ a Y A T I O N* : 

If we conceive Aik two" given numbers as fcadions, k wtft 
be plain that tfie' numerators and d&nomifiarors are multiplied 
•together refpedttVely, finoe as many pl)icea are, taiten from the 
produfL as there are in the denominators of both factors i 
which likewtfe'acc^ounts for prefixing ciphers* when thero 
are otherwife not* fo many places in The produil^ as were in 
both favors: ' . 

C O K- 
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CON T RAC T.IOJ^S,, . , 
AH the ^Qntr^tSlions in-t^e £rft part, avktcfa regard maW^ 

! plication, may be applied hece» but die. following fedoi pecu* 
iarly adapted to multiplication of decimals. 

I. To aiuldply by jq, iqo, iqoo, fi^<, rempve the de- 
cimal point fo many fteps further to the rights as there aw 
ciphers iii the multiplier* 

As» 47.56sXJOO=^7i^?5> «n^ .45X 1 000=456, „£^a 
%, When the places of decimals run far in both fa^ton^ 
|he work may becontraifted to as few places of decimafs a« 
may be ibought {ufficiem fw the purpoie, by the following 
4*lc. . 

Set the units place in the multiplier direSly under that fi- 
gure of the decimal part in the liiultiplicahd, whofe place you 
would preferve in the product ; invert all the other figures of 
the multiplier, and» in multiplying, begin w)th the figure 
of the multiplicand, which ftands over the figure wherewith 
you arc t^tjii multiplying, and fet down the firft figure of 
every particular produft dircQly under each <ither, remem- 
bering at the lame time to add the increafe whicb ikhiM arife 
from the muUiplication of the two next right-hand figures 
of the muitipHcand, to the firft figure of every produA; 
that is, if the produft of the ne^t right-hand ijgurc, with 
as many units added to it a$ there are tens in the prpdu^l of 
.^e iecpod rightrhat^ fiftUJ^Ct !?« ?nj numi^er b^wixt s«nd 
l5*;W/y '* j» ^ *Si orany nun^ber below ^5, carry 2, and 
fy in pro|ioi;tioii« 

' 'E X' A M ? L E'-S, ^ ••,' 
Multiply 54.3217U into 3.12321, and preferve 4 decimal 
plages in the prodda. ' ' . . 

543217H 
1^3^4.3 MtJtiplf^3|i.3i2i into 21.32, 
and fave 3 decimal places^ 



|432?iKi+l =5 Im^i . ..^14 

5432X5^- =55 1086^ .«,p,*-.M— . 

• S43>^3+^ =^ JP636' ;4!^624i 

^4X2+1 =s 10^ ^3?3.«2 

P^i ^ 5 ^ .. i9394 

"*' " 4626 



i«5^«X 



493«-574 



O'A 



it4 Oi? A R I T H M E T I C/ PmH. 

AH thde ca(ts of Cfrcdlafiitg^ d^dmab might be^cjjbfted 
asintelligtbty, though not ib quickly^ by managikig ttein kl 

vulgar fractions; 



CHAP. V. 
DIVISION OF DECIMALS. 



Cafi I. "T T rHKN the decimals are finite, tbe quotient is 

VV found, as in integers, 
ed or valued, by tiie following rule«. 



found, as in integers, and in all cafes point- 



.1. tf the places in the divifor arid divided are equal, tfte 
quotient is^ ill t^^2ll. ' •• 

2. If the dtVirbr hath itiofl: placed^ atrinieM l^rph^r^ t6 the 
-dividend, to tndke theta (^qual, arid th« qUdtiefiN: Wfll'ftiRbe 
integral. ' . . ' ' • ' ^ 

; 3. If the dividend 'hath moft plsiced, (Jfcilit off {Aim Jbr 
the excefs in the quotient. ^ - ^ 

"' 4; If the whole qut^tieht i^ iiot'^qual to the exet^^ pie- 
'fi* cijihers for ihc defirfJ. 

NoU^ If| aft€^ the quotient is qualified, there be areoiaui- 
dcr, the divifion may Be continuedf at plearTure. - /* 

E X A M P L k S. 

fio ': (2.) 

24-35)78345-1^5)3217 •4725)"3-4 

ly^i'^ — 4725) "3-4000(240 

— ^-H ' t 94«o 

5*95 ' 

4870 : 

4251 
g435 

17045. 




(1120} 



(3.) 



Clbiip.V. . QfPsciMAi. 


Fr ACTIONS. J 15 


574 


. (4.) • 
•i4aJ-002009»(-«o37 


' » ■' 




^ -. 


38q» 

. . 3?°J . 


JO46 


(0) 



Ill ^ m i"' ■ 

: U4 V 



- (159) 

I L L y S T P^ A T I O N. 

In the firft example; the places in each fador are two, and 
the quotient is inosgral. 

In the fecond example, becaufe the divifec confided of four 
places, and the dividend but of one, three cjphcrs were an- 
ne^d.tQ t))|^ dividend,«whi^t^ made the pUces in both equal, 
arid the quotient w^s accordingly Integral. 

In the third example, becaule there were five places in the 
dividend, ^n4|&ui two in the divifor^ the excefe, 3, was point- 
ed ofFfordecifta^li 

In the fourth example, as there were feven places in the 
dividend,' iuid tKree in the divifor, the quotient required four 
places of j^cifpa^ s and as there were but two places in the 
quotient, two ciphers were prefixed tp make up the deficiency, 

OBSERVATION. 

The rationale of valuing or. qu^lifyin^ the quotient will 
appear, if w^^ponfider, that ^he produ^ of the quotient and 
divifor is eqM^l to the divideiid». and confequently the places 
of the divifor and quotient, counted together, will always 
be equal to.the dividend j or, which is the fame thing, the 
number ei places in the quotient muft be equal to the dif- 
ference of the places in the divifor and dividend. 

CONTRACTIONS. 

I. In dividing by 10, 100, 1000, fsfr. the quotient is 
P 2 fgund 
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found by removing the decimal point in the dividend fo many 
fi€p9 towards the left hand, as there were ciphers in thadi*^ 
vifor. Hence, 3^^^ ^4.5 ^ 

— — -3-45> ^^ -— — 345- - 
2. The work of divifion may be contra&ed in the fame 
manner acs multiplication, by the following 

RULE. 

Having confidered in what place the firit' figure of the 
quotient ought to jftand, and fo found its vafue, or denomi- 
nation, take as many of the left-hand figures as you intend 
to have figures in the quotient, for the firft ditifor, and thea 
take as many figures of the* dividend as will anfwer themi 
xn dividing! omit, or point ofF one figure at each operation, 
at the fame time judging as eXadly as poffibte what would 
be the incfeafe, arifing from the figure, or figures^ , fo 
omitted. 

EX AM PL E $: ' 
384-672158)14169.2066238516(36-8345.. i 

11540.16474 ,< ..^r.: ' 

262904188. . : : . . . 

23080329^. 9'36$40'f)i7.6i6i26{g,29j6^i 

^ .84288663. 

32100893.. - — ' ■ ■ . , 

30773772..' 278766^ /, 

1327121... ' ' '" ■' 

1154016... , ; pHs^i' ' 

173105.... ■ '■ ^ ^ •— — .• 

153869.... 71^96, , 

.- : - 6iis8 

" 19236..... • 'i ^ ■' ' '■*»;>'' - 
'- ■ ■] 19234..... ' 61 J8- 

■* "« ■ ' ■ III " III - I i • 5619 ' • • 



.519 

, 47 
(4) 



AB 
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AH the other contradions prppolcd tn the divifion of inte* 
gers may be very properly applied teie« 

Ctde 2.' When the dividend contains a fingl<; repetend, and 
tbedivilbr is either a (ingle terminal digit, or any number 
of terminate digits, the quotient will either repeat a fingle 
digit or compound repetend, commencing generally where 
the repetend is firft taken down. . 

EXAMPLE & 

• • * 

8)79.26 6)3076.i,,. 7)51-2 

I 11 ! ■■■ S 1 , ■ ■ 



9.9083 512.6851 7*3 '7460 

^ 2. When the diviibr is only a fingle repetend, and the di^ 
vidend either a terminate number, or contains a repetend, 
' multiply the dividend by 9, and point ofF the fame number of 
integral places, which were firi): given, the product tbu^ 
qualified will be. a new dividend. 



Exam. 378.45 by 16 Or thus, 5/2.4 by .8 

9 57-24 fubtraft^ 

.6)340.605 . _ .8)515,16 . ^ 

.567.675 * 643.95 

3. If the divifor hath terminate numbrrs joined to the re-» 
petend, fubtrad the terminate part of the divifor firom the 
whole diviibr, — prepare the dividend as before, and work 
by the new favors. 



Exam. 
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48 \ 856.728 



3-3n7i»-if 






4.38 /77i*.55afi7«o.4- 
/438 



3330 
3066' 

a^45 
2628 




»7sa. 
1752 



■ • • 4. When bbih faAon, or the' dwifor ohlyj eonfifls of 
compound repetendSt fet the divtforttnd dividend uhdeFOteni- 
ftlves, (o many places fonntrd, a» there are plaeesf fn t^e re- 
petend of the dfivifbr} rutn;ra£t.thcm, and 'the remakidets 
will be refpe^vely a new divifor amf-dirtdeiid; ■ '■' ' 

E X A M f ^ S, S, 



111:98^2^3.306 
II j 243 


587645^ 
58.7 

58705.8/ 


V4l»3S'-9 
1 4"-3 


111.87/243.(563(2.172 
»*3 74 


'410940.6(7 
4Jd$40 6 


19323 
11187 




' {0) 

i 


8 1360" 
78309 






30510 
22374 







8136" 



APPLI- 
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APPLlCAirE ^EStJONB iR DeeiMAt FHA^tidNs, 

I. What is the decimal dimrcncd betwixt L. if, and 
13 s. 4 d. ? 

i, d. I •000 

13 4 =: 0.666 .» 

- . >. 1 

•333 A^n*^^*^ 

a. What is the fquare coAttfnt of a room, 15 fcct6 inches 
by 14 feet 9 inches ? ' 

7-375-^ '7' 
228.625 =2 228 2i: 

^: What fe ifl!^ ftiii tohtetit dp'a'^'lj^^ 5 feSf 4 liich^ 
longt 4 feet 10 inches broadi* w4 3 tfi^ Scinches thick i 

4-83>l . . , ^1 ;: 

.•-51/;:: 



24. It 

25.7777 

3i 



77-3333 ^^^^ 

8.5925 „._: 



w — , . V_ -/ _ 



\ 



94.5185 w 94 6 



4. What 
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f^omber, as N^ Is muhlptied by a feh>s 6f ^tial figures, as 
///» ^^« ^^^ firft produa by/, irt the placd of units, will 
be f N, or I / N'f the next produft by /, in the place of 
tens, will be lo f N^ the next lOO / JV, ^c. j and the total 
produa of the whole multiplication will be ill /AT, accord- 
ing to the number of places in the multiplier. If x, i6, ioo, 
1000, is divided decimally by 9, the quotient- fij^ures will be 
I X 1 1 , ^f • continued to the number of periods In the dividend, 
thus, i=:.ixii, and A/=3i.ixii, and*5*s=li.liti, flill lea- 
ting I of a remainder, and the ouotient continually repeating 
t. Therefore, /^=r.nii/lvi and, if wc compart the 

two expreijionst xxi/ATand nil fN^ i!f<. we will find 
they nay-be madd equal, by placing the decimal point after 
the third figure, in the laft, thus, iiiiiX4, Vc. and then 
fubtra^ing 11 1 from the decimal parts, the laft, as well as 
the firft. will be equal to the total produd required. That 
is, J^-.i 1 1 1 /iSTr: 1 1 1 /JSTss 2; th« total produft. 

For let the multiplicand Nsl j9j. 
The multiplier / ' '== 3 J3 



.V. 



Therefore/// =2354 



**- MIk 



iii^/JV=s/^ = 261.3333, (sfc. 

IX I /A" the difference dc- . ._ , 
duced from the right bands: 2613 

261072=:?', f$ie k6t^ product 

NoU^ The figure 3 repeating equally id l>oth on the right 
band, and making |iq,ii|E«rence, is not.to be fubtraded. 
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PART III. 
The elements op ALGEBRA, 

1 NT R O D U C T I O N. 

ALgbkea is the art of reckoning by fymbols, or a> 
iBiort and conciie method of reafoning on the various 
relations of numbers and quantities to each other, 
by the help of letters, or fuch other charaiEiers, as the alge- ^ 
braift thinks moft convenient to adopt. j^ 

By algebra are refolved, in a method of reafoning which is 
clear and conneded, and founded on felf^evident principles, 
many obfeure queftions in arithmetic and geometry, and from 
thence theorems deduced, which hold uAiverfAy with refpe£i: 
to problems of the fame nature. Hence it is called by fame 
the new analyfiSf by others fptcious aritimitU^ or taanerital geo* 
metry^ becaufe it is equally conneded with both, and extends. 
not only to abftra£t numbers, but aUb to lines, furfaces, and 
folids. It is not intended in this place to confider algebra 
in its full extent ; what is precifely neceflary for conducing 
the arithmetician fcientifically through the whole of mercan- 
tile computations, fhall be reduced to a few plain and intelli- 
gible rules ; by the help of which we ihall be able to demon- 
ftrate the reafon of the moft complicated operation that can 
occur in arithmetic, with greater perfpicuity and elegance, 
than frqm principles purely arithmetical. At the fame time, 
in the courfe of this work, we will not make ufe of algebraic 
demonflrations, but where we cannot otberwjfe do juftice to 
the fubjedi, that the reader may have an alternative, if his 
time fliould not pernut him to ftudy this part of the treatife. 

0.2 CHAP. 
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C H A p. I. 
NOTATION OF ALGEBRA, 

AN Y f}rnpl^ number is rcprpfentciJ by a (ingle letter^ 
and, for diflindion's fake, numbers that are known, 
and given in a queftion, are generally cxprcfled by confo- 
nants, and numbers (hat are reqMired are expreiled by fome 
of the frpall vpweis. Com (x>und quantities are reprefcnted 
by two or more letters joined together j the fum of two or 
more /lumbers is exprcfled by the fign + conneding two or 
more letters together, as a^b means a and b added together ; 
a+e+b means the fum of a and i and b added together. The 
difference of two numbers is noted by the fign — : thus tf— A 
fignifies the difFeretvce of ^7 and b^ or what b wants of being 
equal to a. The prodii6| of two or more letters is expreiled 
by connc6ling them together in the form of a word, a9 
ab=axi ; abczzaXiXx ; ihiit is, rbe continual produfi pf a; b^ 
and c. The quotient of two numbers bydiviiton is exprefled 
like a vulgar frsAion, with one letter reprefcnting thedivi*. 
dend above the line, and another bdlow it repreijentmg the 
divifor, as c fignifies the quotient arifiog from a divided by. 
by or ihr-b. y The fquare of any number or quantity i$ fe- 
prefented by a letter doubled, as aa,i>T,it^ power noted above it . 
thus a* 9 each of >A(hich not^tio^s exprefs the fquariB of -41^ or a • 
fquare. The aibe^of any number or quantity is reprefi^oted by * 
tripling the letter, or.noting its power, as aaa, or «^ ; the 
biquadrate thus^ aaaa^ or a^, £^c. The. fquare roo^ of any 
number is bus noted . V »"f the cube root v^F", the biqua* . 
drate V4~, &c. ; as a/T7%6 is to be underftood the fquare 
root of 1 86 ; VTT^c is to be Mnderilood the cvibe root of zj A 

OBSERVATION. 

The characters + and — in algebra import fomethinp; more 
than fimple addition and fubtraftion, as in arithmetic: + is 
an affirmative or pofitive fign, txprcffive of real cxiftencc ; 
atid when it is piit before any quantity, it is to be underftood 
that that quantity Is of a real and pofitive nature ; whereas — 
is the fign of negation, or negative exiftencc, denoting the 
quantity to which it is prefixed to be lefs than nothing. 

Though no real body or fubftancc can properly be fuppo- 
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fed to be lefs than nothing, yet quantities^ whcfeby the dif* 
fcrent degrees of qualities are eftimated, may cafily be con-i 
ceived to pafs from an exiftence through nothing into nega* 
tion. Thus a merchant's ftoclc was at firft iqqoV. incum- 
bered only with 50 /, of <iebt« then his neat liock wsa 
1000—50 ; but in the courfe of trade he met with misforttines^ 
which raifed his dei)ts to joco/. and his fubj|e£l when coU 
lefted togpther amounted to no more than iPQpl, and in. 
this cafe he is juft worth nothing : unwilling, however, to 
give up hj§ trade, he flruggle3 hard to preferye liis credit for 
another year, apd then,_uponeacamining his books, finds he 
was ftUl loco /. in debt,7and no fubjeft to pay it, and in thia 
cafe he is 1000 /. worfe th<in he was the preceding year, and 
at that time he was worth n^thing, confequently he will b^ 
at this time 1000 /. worfe than nothiitg. Wherefore, as af- 
firmative and negative quanties are contrary in their nature^ 
they ar* likewife contrary in their effeds; a ccHiiiderafJoii^ 
which, if properly attended to, will obviate all the difficdltiea 
that may occur in the application of thel^ figflB 5 for the re- 
fult of Woirking by a^rmattve quantities is, in every opera- 
tion, obvious, and therefore iike operations, where > the quan*^ 
tiiips arc negative, may be known by the rule of contra- 
ries, . ' ' \ . 

Wlitre there is no fign prefixed to a quantity, the quantu; 
is always underilood to be afiirmative, and if there istio nu- 
merical coefficient before ij, unity muft always be under- 
ftood; thus 3^ fignifie^ +3/^, and a figntfies+i^; but the 
^gn of a Negative quantity is never omitted, nor indeed the 
iign of an affirmative ona, excepting when fuch an affirmative 
quantify isconfidered by .itfclf, or happens to be the firft in a, 
feries of quantities fiicqeisding one another. 

CH A P. 11. . 

>ADI>ITlON OF Algebraic QuANTiTiEii. 



'A 



DD homogeneous quantities according to tlieir. 
number^ 



EXAMPLES. 

(I.) . U.) . (3) ^ 

2. Heterogeneour 



. ^^ IfetecogeiMeous or different auamcitiesy qcprefled by dtf* 
fer/ent fetters, ace a4<|e<l by cponeaing them with the fign +• 
Tbi^9 a and il ;^nd e '^re ad^e^ ^^lrH-^9 &^* 

3. When the quantities to be added have like figns, the 
ftme fign is to be retained in the fuoi. 

E3fAMPLES. 

(X-) • (i.) (3O 

'+3tf— 4* 15^+5^4^ 43^+56 

+7^—5* x6c+3^3tf 37^+^3 



loa^h' 31^+8^— 7fi 8011+69 

In this cMb it f^ pl^in^ A%%, pp^ affirmative increafed by 
tkf^ i^^ceffion of another affirmative^^muft make a greater af- 
^rmatiye, in the Ame feofe ths^t a ftock of 1000 /. increafed 
^y a legacy o( 509/* would in this new ftate be worth 
kS^f' » *^^ ^^^^ ^^^ negative tn^rrej^ied by the addition of 
another n^tgative muft m|ke a greater, negative, in the fame 
lenfe that |be Ipfs of 1000 A followed by another lo|s of 500 /. 
wQuid increaii: th^ iofs to 1500 /. 

4. If the quantities to be added have contrary figns, the 
one affirmative and the other negative, the fign of the greater 
^antity muft be prefixed.tp their di£Ference, 





E 


X 


A M 


P 


L E 


+86 
-36 






+2a 




+37^ 



s. 



+t 



+50 — 7^ +23/ .0 

In this cafe it is plain, that the fum of the quantities muft 
be found by fubtraSing the leiTer coefficient from the greater, 
and prefixing the fign of the greater quantity j for let +37^ 
reprefent ^fL ^hich a man h^h in his pocket, ai£3 cri^tf 
19/. which he muft payout of it, be will after all have 
-hiStf: 'butrcverfe the cafe, and fuppofe he hath 6fity -t'lqa 
to pay —37^, he will then have — j8^ or 18 /. fliort of his 
fum. 

From thefe four cafes may be deduced one general rule for 
addition of algebra, vi%. Add like figns, and retain the fame 
fign in the fuin ; but iubtraft coutraiy figns, and kjecp the 
fign of the greater. 

EXAM- 
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£ X A M 1> L £ S. 
^+9* a*— tf «+tA *— 2r 



^ iT^'?- ., ^Ji, 



Sfl+ * 6*-f 2r 4^3* X*— Jc 

C tl A i?. 111. 
SUBTRACTION ef Ai^oibraic QtrAKTiTiEs. 

1. T TOmogferieous quantititt jife <iibttiia<g3 fey taking the 
JfjL aiffcfcnc'c of fRcir coeffickntS, as 

5^— 3^2=:2tf. 76— feyo and ^^--*c=7* 

1. lieterogeneous quantities adiiiic of iib other fiibtniAion 
f^ttt th6 fign -^, ail the diffetenc^ betwistt a and * iKronld ftahd 
a-4, ut^ioli dib fuppofitibn that a b chie grfeatdl 4iianttiy. 

^ 3. If quantities hate KkefignT^th^diArenee retains the 
fame fign. 

4. If a greater quantity auft be tafam from a lefE^, to 
the difference betwixt tHe quantities prenx the contrary fign. 
Thus if it w^re required to fubtrlM3/f-5* from -h2*i the. re* 
mainder would be —3*. For fuppofe a man owes me 2 1 or 
St/y and I owe another man 5 A or 5* ; it is plain that thp 
dimrence betwixt thefe fums is a debt upon the, fot* ti^hii:h I 
have liothing equivalent, and therefore I am 3 /. 6r ^h i^orle 
than nothing : for had the fums been equal, 1 (Ho^ld Havkh^ 
nothing in reverfion, but then the firft t/. or 3* I ever got 
ihould have been my owti ; but whiitt I am 3 /. or 3* in 
debt, Imuft get 3/. or 3* before I am eviSii yf^ifk the world, 
and therefore in every acceptation in this caife the remainder 
is a negatiVie quantity. Befides^ fot a pibof y)f tlibtfa6lion, 
rhsi^^i being added together will be found ^+2^. 

$• When the quantities to be fubtra^eci have different 
figns, add tl^eir cbe&cients, and to that fum prenx the fign 
of the minuend, which will expreJTs Ai dinerence. From 
+Sa if it was required to fubtraft —3a, the remdin4er would 
he -^ia : but if it had been required to taki +5^ fro^ -^S^j 
the remainder would be — 8^ . tlenc6 t6 fubtl-ia a ntgatiife 
ia the laiiie tiling aS ib add an ifErmatJlve, 'ztii\o ibbtrad aA 

affirmative 
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affirmative is the fame thing as to add a negative. For in the 
Aril inftance, if I am in poiuffion of 5^7, and indebted in 3^7^ 
fhould that debt be forgiven, I am certainly 317 better than 
vi'hen it ftood againft line $ and in like manner, if^I am in- 
debted in 5a, reprefented by •— 5^9 and have only 4-3^ to pay 
it» (houid thefe 3^ be loft or taken from me, i am certain!]^ 
3^7 worfe than I was in my former fttuation. 

EXAMPLES of COMPOUND Quantities. 

Fr©m i*2x+6tf— 4^12^ "^^~S/ 
Take aji^-3tf+4*— 5tf-t-W— 7^ 



Rem, iOJr+9^»— 8^ yc--6d —5/* 

If never a member of the fubtrahend is found to be of the 
(ame denomination with any member of the minuend, change 
the fign of every member of the fubtrahend, and then add it 
to the other ; as if 5^--6J was to be fubtra£ted from 30— 4 J, 
the lemaioder would be 30— 4*— 5y+W« 

C H A P. IV. 
MULTlPUCATIONof Algebraic Quantities. 



P 

JUffer 



multiplying quantities, it mud be obferved, that like 

Efigns, whether affirmative or negative, produce +, but 
erent figns produce ^. 

EXAMPLES. 

OBSERVATIONS. 

1. That -fi into+f muft produce -J-ir, is felf-evident : for 
inftead of the letters let us take +4 and +3 for a multiplicand 
^nd multiplier, the produfl in this cafe muft be 4+4+4;=+i2 i 
.wherefore +3 into +4 muft likewffe give +12. 

2. — ^ into — <= -h^c. For aflume the fame figures 3 and 
4 with negative figns, then multiply —^4 into 3,0 and —3 
fucceffively, and tb products will be an arithmetical pro^rcf* 

iion; 
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Hon ; but the two firft produds are — -12 and o, and the third 
produd will be +12. 

3, +b into -Hs: —be. For if the produft were +bc^ it 
would be the fame with the produd: of +b into -K, which 
vrould be abfurd. But further, fuppofe a man 10/. in debt» 
and without any fubjed to pay it, his worth maybe expreiTed 
by — 10, /. e* 10 worfe than nothings the double of —16 
vrould be —20, the triple would be —30, (5fe, according to 
any multiplication whatevei^. Therefore —ioX+2+3, ^f. 
by any multiplication whatever muft give a negative product. 

EXAMPLES. 



(1.) 
a — b 

'^j^a-^'^bc 



4i7<^+3^z^— 4te-^3& 



(3) 

a-b 



-ab-bb 
+aa+ab 

•^iia . . . —bb 



(2.) ^ 
a-b 
a - b 

— ab+bb 
aa— ab 

aa—2ab+bb 

(4.) 

a+b 
a+6 
II ■ ■ -> 
+ab+bi 
+aa'^b 

+aa+2ab+bb 



6^ - 7^ - Sf* 
2ir — 3^z + 4* 

1 2XX-'14ax-^i6bx+2 Itftf4"24fl*— 32W 
— i8^*+24i;if — 28tf^ 

12;^';^— 32tf;if+ Sbx+ziaa-^ j^b^yibb 

A da(h over two or more quantities imports^ that all thofe 
quantities are to be confidered as conftituting one compound 
quantity. 



Vol. I. 



O B S E R. 



^30 O A L G E B R A. Part III. 

OBSERVATION. 

From this rule there may be very naturally deduced the fol- 
lowing theorems. 

1. Exam, a+b into a—b produceth aa^bb. Hence thefum 
"and difFerence of any two numbers being multiplied together 
will give the difference of their fquares, and vice verfa. 

For 4X4=16 
2X2= 4 

DifF. 2 12 the difFerence of the fquares. 
Sum 6 

Produft 12 of their fum and difFerence. 

2. Exam. 4 d-^-b into a+h produceth aa-\'iab+tb. HencCy 
if a number be refolved into any two parts whatever, the 
fquare of tlie whole will be equal to the fquare of each part, 
and the double rectangle, or produ6l of the multiplication of 
thofe parts added together. Thus, if the number 10 he re- 
folved into 7 and 3, 100 the fquare of lo, the whole will be 
equal to 7X7+3X3+7X3X2, which is the fquare of each part, 
and double the product of the parts. EucL book 2. prop, 4« 

3. Exam. 2 tf— * into a—b produceth aa-^^ab+bb. Hence, 
if from th- fum of the fquares of any two numbers be fubtradted 
the double produA of thofe two numbers, there will remain 
the fquare of their difference. Thus in the numbers 7 and 3, 
7X7+3X3=58 and 7X3X2=42 but 58—42=16=7—3X7—3, 
;. e. 4X4. £ucl. 2. 7. 

C H A P. V. 
DIVISION OF AlgeIbraic Quantities. 

I. ririO divide fimple algebraic quantities, divide the coeffi- 
i cient of the dividend by that of the divifor, when 
poflible, and then put down ifter the quotient all the quan- 
tities in the dividend that are not in the divifor; and for the 
; fign to be prefixed to the quotient obferve the rules in mul- 
tiplication, fince the quotient ought to contain a quantity, 
which being multiplied into the divifor, will produce the di- 
vidend. 

EXAM- 
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EXAMPLES. 



—8 be Proof, %/^bc Proo f. 

P-) ■ ■ , (4-) 

3*) I ibd/ be 4<7; I labc/ Tjbe 

\3* • V4^ 



1 %bc Proof. 1 2tf^^ Proof. 

2. -When the coefficients are inco^nmenfurable, or the 
c[uantities heterogeneous, place the divifor belaw the dividend 
in the manner of a vulgar fraction ; as 

b ijb^ $ab gxm 

a ga ja 'jxm 

CHAP. VI. 
ALGEBRAIC FRACTIONS. 

FRa£i:ions in algebra are managed in the fame manner as 
in arithmetic, in their reduction, addition, fubtradion, 
multiplication, and diviiion; with thi$ difference 9^^y^ that 
the operations in the one are numerical, and in the other al* 
^ebraicaL 

EXAMPLES.. 

I. Reduce ^ to their loweft terms, 

Here 2^ is a common tneafure for both jvumerator and de-* 
nominator, and therefore when they are both divided by zb^ 

the quotient will be ■^=^> but cxpreflcd in lower terms. 

Hence it follows* that wbeneyer a common letjtej: cgr fa4ior if 
to be found in every member both oF the numerator and de- 
nominator, it may be cancelled every where without Reding 

the value of the fraSion ; thus the fraflion ^rz^ expunging 

r, becofne$ -^ — 5 ^^^ if there be any one member wherein 

the fa£kor is not concerned, it muft pot be expunged at all. 

R a 2. Reduce 

# • 
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2. Reduce 4 T ^ to ®nc common denominator, 

*X2X4= 8^ > Numerators. 

rX3X2:=-. be J 

2X3X4;=:24 Common denominatOF, 



3. Add J and J 



4. Subtraa ^ from^ 



S. Multiply^ into !2£ 



4ba 



Id 



6. Divide •;jj by -^ 



3^X3^9^^ 



jyiX2d=: dda 
2dXsd:=^iodd lod 

9 >^7d=63d 



4^/4^/V 16 



ca 
W4 



CHAP. VII. 



INVOtUTjON Numerical and ALCEBRAicAl-t 

INvoIution is the raifing of a quantity or number to any 
affigned power, and is performed like multiplication, the 
multiplier alwslys continuing the fame. Hence, when a 
quantity or number is faid to be raifed to a certain power, it 
is multiplied into itfeif as often as the power to which it is 
raiied exprefTeth. 

Thus when 4 Is multiplied into itfeif, it becomes 16, which 
is the fquare or 2d power of 4 ; when the fquare j6 is mul- 
tiplied into 4, it will produce 64, the cube or 3d power ; and 
when 64 is multiplied into 4, it will produce 256, the biqua*t 
drate or 4th power ; and that multiplied into 4 will produce 
1024, the furfolid or 5th power, Csfr. 

In, like manner, axa=iaa or c* ; a^Xa=Uiaa or a^ i « 'X<3=fl*; 
»nd m^Xtf=uia(Ma or «% i^c To exprefs the power by a digit 
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is no doubt the beft method of notation, as it is (horteft, and 
the power difcovered by its index at once, without the tiouble 
of numbering the repetitions, which in the other cafe is up- 
avoidable. 

Examples of roots raifed to the 3^ power f 



i6tf*lquarc. 
4^ 

64^3 cube, 

a-^-b a binomial root. 
a^-b 


'I 

25^* 

125^3 

(i—hz refidual ropt, 
ff-b 


a^+2ba+b* 

a+b 

< 


a—h 


a^+2ba*+ibba+b^ 


«'r-3*fl»+3*ia-*' 



CHAP. VIII. 
EVOLUTION OF Algebraic Quantities. 

Evolution reduces any given power back to its original 
quantity when poiSble. To do which, it muft be ob- 
ferved;^ that fome quantities are rational and have roots ; but 
there arc others furd or irrational, whofe juft root cannot be 
extradled. In the firft fpecies of quantities, confider what 
quantity involved or multiplied into itfelf as often as the index 
I'cprefents will produce a quantity equal to that given, and the 
quantity found in this manner will be that required. Thus, 
fuppoie it was required to extraft the root of «*, it would be 
itXa=a*y confequently tf is the root required. In the fame, 
manner a is found to be the root of a^^ for aXaXa=ta^. In 
the fame manner 81^* will be found to proceed from 9^, for 
gdXQd=:Sid*. 

Thus likewife will a be found to be the cube root of «', 
for aXaXa=::a^, 4a the cube root of b^a^j ajid a the biqua- 
dratc root of fi*. 

If 
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If the fquare r6oe of a*+2ab+b* was required, it would 
be found to be a+b ; for a+bXa+b=^*+zab+b* . In the 
fame manner will tf-*-^ be found to be the fquare root of 
aa-^2ab+b*. 

In this manner likewife may be found theroots of higher 
powers, as a^-^^^f^a^+^bba+b^^ whofe root is a+b. 

In furd or irrational quantities, the roots are fignified or 
denoted by the radical fign prefixed thus, \^*^, V»Ta b+cj 
V'^^mS is the fquare root of thofe quantities to which the 
fign VT" is prefixed 5 and x/^VS+iT s^Txis+a^ is the cube 
root of the quantities to which the fign %/~ is prefixed. 



CHAP. IX. 
Of surd QJJANTITIES, 

I. TF the given furd quantities are heterogeneous, they 
JL are added by conncfiing them with the fign -J-, and 
fubtra<3:ed with the fign — j as V'*B+yTc exprefleth the 
fum of thefc two furd quantities^ VTc-^VTab exprefl'etn the 
difference of the furd quantities on each fide of the negative 
fign. 

2. When they are homogeneous, they ate added and fub- 
traded according to their number ; as 4 v'»i+8v'a^=i2V'arg, 
and gv'lG— 3\/T5=6\/ T^, &c, 

3. Surds ane ibmetimes multiplied and divided by the £gns 
X and -^ conne<aing them, VThX^/TT^ or /^jy^TT-, and 
fometimes by multiplying and dividing the quantities them* 
ielves, when it can be done^ and prefixing the radi cal figg 
to the piodu6l or quotient, as Vi^XaV* i20'=:^^i2Jb* ; 
or VjTXV^XsV*^, and ^» ii*<»-rV j;ji=V»p 5 and vTITJ 

4. Surds are involved merely by removing the radical 
fign ; thus to fijuare ViG? take away the fign V~, and 
there is left (5 3= the fquare of V*c. To cube VTdp take a* 
way the radical fi^ vT", and there will remain G = to the 
cube of VTg,^ smd this holds good in all cafes, whatever 
power is reprefentcd by the radical fign. 



CHAP. 
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CHAP. X. 
RULES OF EQ^UATION. 

BY equation is to be underftood in general one expreflioa 
of a number or quantity made equal to another ; thua, 
4+6=10, and 7—3=54; or 9X6=54; or 12—4=3. And 
in the fame manner may thefe quantities a+b^G, or a--4f=zD,, 

orjteP, or-j=^, ^. 

There is no queftion can occur in numHers or quantities, 
tut fome equation will arife from the very terms of the que- 
ftion, if they are intelligibly put : for inftance, fuppofe ar 
number was required, whereof i and ^ being added, the 
fum would be i8. Let this number be repreiented by a, then- 
will ia + ia=:iS. Wherefore the equation here is j/7 = 1 8, 
and from this equation the number is required. Again, let 
the queflion be to find two numbers, the (iim whereof is 24, 
and difference 12. in this cafe, one equation will be a+eiz 
24, and another ^7—^=12 ; and fo there are two equations 
^iven, and two numbers required. Hence arifes this general 

RULE. 

When the number of equations given in any queftion ate 
juft equal to the number of quantities required, and the one 
equation no way in^onfiftent with the other, the queftion is 
truly limited, and capable of a folution ; but when the num- 
ber of equations given are not fo many as the numbers re- 
quired, the queftion is ambiguous, and admits of various 
anfwers. If the number of equations given exceed the num- 
ber of quantities required, and if any one of thefe equations 
is found inconfiftent with the other, the queftion is impof- 
fible, and can have no rational anfwer. 

Rules for refolving Jimple equations. 

I . To letter a queftion, or to reprefent quantities by pro- 
per charaders. 

. As this is in a great meafure arbitrary, or matter of choice, 
we need only obferve, that in general given quantities are 
repreiented either by confonants or abfolute numbers, as they 

lie 
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lie in the queftion ; and quantities required, by fome of the 
fmall vowels, one or more as there is occailon. 

2. To date a queftion, or, in other words, to raife an 
equation. 

The nature of every queftion muft be well conftdered ; 
given and known quantities diftinguiflied from fuch as are 
required > numbers are to be added, fubtraSed, multiplied, 
divided, or involved exadly, according to the conditions of 
the queftion ; and then one fide qf an equation compared 
with the other, which being done, the equation is truly 
ftated. To make this ftill plainer, by an example : Suppofe 
it was required to find a number to which ^ of itfelf being 
added, 5 fubtrafl^ed from the fum, the remainder multiplied 
by 10, and the produd divided by 4, gives 25 in the quo* 
tient. 

For the unknown number put tf, aiid for the given quo- 
tient put ^. The other members, being but fmall, may be 
taken abfolutely as they lie, or reprefented by letters; but in 
this inftance, let them be taken abfolutely as they lie. Then 
by confidering the queftion, the Following equation will oc- 
cur, <?+J«— SXIO-^4=«5,; which is ftating the queftion at 
large. And the fame may be abridged in the manner which 
the iigns of addition, fubtradion, multiplication, and divi* 
fion require; thus, tf+|^'=^» by fubtrafliing 5, it becomes 
^a — 5, which, multiplied into 10, it becomes */tf — 50; 
and this being divided by 4, it becomes I2^< ^— 50_g> And 

"4 '<j 
thus will the equation be ftated and properly abridged. 

3. To reduce an equation. 

After the queftion hath been properly ftated and abridged, 
the equation muft be reduced, by bringing the unknown 
quantity ^, and its coefficients, t6 one fide, and the known 
quantities to the other : for this purpofe, obferve the follow- 
ing cafes. 

Cafi I. When a — fc=G, reduce by addition, fince equal 
quantities added to equal quantities give equal fums ', b add- 
ed to both fides gives a=G+b, 

Cafe 2. When fl+fc=G, reduce by fubtraflion, fince equal 
quantities taken from equal quantities give equal remainders; 
thus, by fubtrafting ^, it will be ^?=G— i. 

Cafe 
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Cafi 3. When y=Cj» reduce by multiplication, fince e- 
qual quantities multiplied by eqUal quantities give equal pro- 
ducts i by multiplying both fides by b^ it will be d:=:Gi. 

Cafe 4* When ^rfc=G> . reduce by divifion, fince equal 
quantities divided by equal quantities give equal quotients ; 

therefore, dividing both fides by i, we have tf=y. 

Cafe s* Wheh VT"=<?, reduce by involution j for fince 
equal roots have equal fquares, cubes, biquadrates^ b"^* ^ 
wherefore, by fquaring, cubing, fcfc* both fides, we will 
have <»CG,. or ^2=^G*. 

Cafe 6. When <»•=(?, reduce by evolution j for fince equal 
. fquares, cubes, brquadrates, ^c. have equa^oots, by ex- 
trading the root of each, we will have a=WG, 

By tbefe fix cafes, founded on their fefpe&ive axioitis/ all 
equations whatever may be reduced ; but to fet the applita-: 
tion in a more . practical point of view, let us refume tile 
equation 124^? — 5^— g> 

Since one fide of the equation, where a the unknown 
quantity lies, muft be divided by 4, in order to remove the 
fradion, multiply both fides by the denominator 4 ; and th6n 
you will have i2iaSO=^^^ f<^f ^^^ to divide 1 2^^—50 by 
4, is the fame things as to multiply ^by 4. 

Then feeing 50 is a known number, afFeded with the fign 
— , remove it by cafe 1. to the known fide of the equation, 
and then we will have nia^^^^SO j and, in this cafe like- 
wife, not to fubtraa 50 from i lia^ is the fame thing as to 
add it. But ftill therris a ftaSion upon one fide; where- 
fore multiply both fides of the equation by the denominator 2^ 
and we will have 2S«=8^+ioo. Laftly, dividing both fidc$ 
by the coefficient of «7, viz. 25, we will have fl= ^j^^i 

by which .mean3 the eqjiation is not only reduced, but r?- 
folved ; for the unknown quantity tf, by hfelf alone, is found 
equal to fuch as are known, namely 8^=200=J3K2S> ^^ 
^was=a5; then ^^^^^ ^s? 1 a, the number rcquted^ 
0r the value of a. . ' 
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C H A P. XL / :. 

PROBLEMS producmg SiMPtB Equations. 

ASimpIo equation is that wherein the unknown number 
or quantity a is found equal to known numbers, by 
mulapUcation or divifion only, without the extra£lioa of 

r9ots, as in the above example; or, if —=12, then <7=4>C 
12=48; or if 4^1=12, then, by divifion, tf=:J^==3, and it 

a 4 

Ivill be the fame in ktters for-pi^, thefefore atsbf, ; and 
ch^gy therefore <»=^» ^^• 

Ptok. r. A man being afked how many bank-notes he 
hftd Nfi his pocket-book, made anfwer, If to what I hfave yoa 
ddd as many, i as many, and 7^ noore, I WouM thett have 

130 ; required the number he had ? 

In this problem there i3 only one number required, for 
which put ay and there arc two giyejn, viz, 130, for which 
put Si and 7i, for which put JS. 

, Then, according to the Conditions of the queftion^ 
^+^4-5^+5=5; which, being pfoperly abridged, w^l be 

Then remove B to the known fide of the irquation by fub- 
traftion, and.it will be 2icr=zS^B. 

, ' Take away the frafllon by multiplication, and it will Ibe 
5<?;;=24J— 2-8. But by divifion a= ?-^—^^ ^ wherefore 2=35 

260, from which talte 25— 15, and there wiH remam 245, 
Which being dividtd by 5*, quotes 4^, the anfv^r. 

^Prib» 2. A man, fpeaking of his money, faid, that. with 
ohe ^alft)f his money ,h6 Could buy a Certain horft,, and had 
hi^qlr^oxty he could' purchafe thrtff horfes of the fame 
\i\\xti how many pouhds had he ? . * 
cbtHcBoitAppears that ixoii the valw of .the horio,. and!- ^ 
the value of 3 fuch horfes, which, by the queflion, i8 2=«+30. 
Therefore, to remove the fra6tion by multiplication, it will 
be 2fl+6o=3<J, and by fubtrafting za from both fides, 6o=v, 
t^anfoe^ required. 
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Prohn 3. A gentleman being aflced hdw many horfes he 
kq)t) made anfwer. For want of room in my own ftable, I 
muft put 5 horfes in my neighbour's ftable ; but I am now 
building a ftable twice as large, and then I can accommo- 
date my own horfes and 5 of my neighbour's : You may find 
out die number of horfes I keep. 

Here it is plain that /?— 5= the number the ftable contains, 
and 2tf— los: the number a ftable twice as large will contain, 
which being 5 more than the number the gentleman had^ 
the equation will ftand tf+5=2tf— 10 ; then, by adding jo to 
both fides, a+iysiap and by fubtradting a^ we have 15=:^ 
the anfwer* 

Pfdk 4, A man meeting fome beggars, founds that by 
giving 4 d, to each, he would be 4 d. ibort of ferving themf 
all, and by giving ^d^ to each, he fliould have 4 df. over;' 
required the number of beggars, and how many pence ihe 
maa.had in his pocket. 

Here two numbers are required, which let be reprefented 
by as: the number of beggars, and ^s= the nundber of pence. 

By the queftion it appears, that a 3=4, and a =39 the 
two given eauations. By the firft #4-4k4<7, and eszj^a^^ ^ but 
by the iecond ^*-4?r3tf, and iss^a+j^. ; therefore, by comparing 
both equations of ^, it will be 4<7^4=3a«f 4> and 4i>=3/H*8, 
^ as^p and ^s28. jfnfwfr. 

Pr$k 5. Two perfone, jt and JB, were talking of their ages j 
faya JtoB^ 7 years agp L was juft three tim^s as old as you 
were, and 7 years hence I fliall be twice as old as you will 
be. I demand their 'prefent ages. 

Let a and « reprefent the prefent ages ^f 4 and J9, that is« 
let ii=yf and e=zS ; then their ages 7 years ago were 0—7 and. 
#—7, and their, ages 7 years hence will b? a+j and e+^ ; 
^whence, and from the conditions of the problem, j^Eiay bede*. 
rived the two foUbwing fundamental equations : 

S'^ryxse^yxjpii^zif and 

^7=<f+7X2=2H-i4 , 
From the former of thefe two equations, vh. a^^ym^e-^-a i , 
lire have ^=3/^14; and from the fecond equation a+7=2H-l4» 
wchavcfl±!2H-7 ; thet^fbre 3^— I4=2H7. fince both arc e- 
qual K) a ; whence ^=21, and 2^+7, or a=:^<^. • 

S 2 ^ « 
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A^s a|e therefore was 49 years, and B's 21 : For 7 y^rs 
before yf's age was 42 and ^*s 14, and 42=14X3 \ but an 
the other hand, 7 ye^rs ^ftcr A*^ age wppld be 56 and J5'» 
28 ; but 56=^8x^. 

Prob. 6. A certain company at a tavern found, that when 
they G^rne to pay their reckoning, if there had been 3 n)ore 
in company to the fan^e reckoning, they might have paid 
I (hilling apiece Icfs than they did } but had there been % 
fewer in company, thtcy mu|t have paid 1 {hilling apiece 
tpore than t\\ty djd : what did eaph P^y) ^nd how many 
were there in company ? 

Reprefent the number in company by <?, and the number 
of (hiiring$ every one afdually paid by e \ now, if 4 perfons 
were to pay 5 {hillings apiece, the whole reckoning W9ul4 
]be4.X5 ; therefore if <z perfons are to pay e {hillings apiece^ 
the whole r^ckgning will be ae (hillings. This being premi- 
fed, fuppofe them now to be 3 more in company) then will 
the nurpber of perfons be i?+3 5 and to find what every parti- 
ci|lar perfon ought to pay ip this pafe, the wholie reckoning 

^e muil be diyidpd by ^+3» ^nd the (quotient will be-jq;-- = 

(every one*? particular reckoning ; but, according to the pro- 
blem, every one's particular reckoning in this cafe wpuld 
i^ave been one l i^iUipg |efs than it aAuaily was» ^ ^. i'-rl 9 

therefore -;j^7j-=i^-i. In like manner, the fbcond condition 

of this prpblepi gives us this equation, viz, ^^L^^r^u The 



fjrft of thcfe equations, viz^-^rr^^lj being reduced, gives 
fl=3^— 3 J and the fecond equation viz. -fL-.=y+i, being 

likeWife reduced, gives a=:2e+2 ; therefore 3^— 3=2^^ and 
^=r5 ;. wherefore 2H-2, or ^7=5X2+2=1 2. 

Hence there were 12 in company, their rrckpntng cafne 
to 5X1 2=:6o (billings. • 

Proh. 7. One lays out 2 (hillings and 6 pence on apples 
and pears, buying his apples at 4 and his pears at 5 a penny, 
^nd afterwards accommodates his neighbour with half his ap- 
ples and -f of his pears for 1 3 pence, which was the price he 
bought them at; I demand hpw many be bought Qf each 
fprt? 

:P.ijt a for the number of apples, ^,n^ fi fqr the n^ipbcr of. 

1 Then 
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Then if 4 apples cpft i pemvy, a will cqft * ; and for th« 
fame reafon $ will cofl: \i pence, and then we will hav^ 
•4^—36 for one fundamental ccjuation. Again, the price 
of «. half of his apples will be ^^t and the price of «-- 1 of 
bis pears will be ^ ; hence we will have ^-^-^^^^ 13 for an- 
other fundamental equatiim. ;. 

SubtraS the fecond equation from thrice the firft, and fi 
rill be 



will 



Eifu. 3. 4^240 

4. r=: 6b 



Now, fubflitute 60 for ^, that is, 240 for 4< in the firft 
equation 5/«+4<?=6oo, and we will have 5k7+24o=:6oo i 
whence equation ^, 0=72 : therefore the number of applet 
was 72, and the number of pears i5o : for V=36 apples at 
the afli^ned price =9 d. and ^7=20 pears at 5 for a penny 
5=4 d. ; but 9+4=13. 

Proh. 8, Three noen had each a certain, fum of money ; A 
^nd J5 together Had i6L\ B and C together had 27 /. j A and 
C together had 25 1, ; how much had each ? 

Here three numbers are required, o, e^ y^ and per qiieftion 
tf+«=i6, and C9nfequentlyr=i6— a; airo^^rqueftion^+y=27, 
confequently ^=27-7. By comparing thele equations of ^, it 
will be 16— ^=27— y» and i6-7«+y=;:27, and7-^=27— 16=1 1» 
^nd jiB=i i+tf. Lajily^ per queltion ^2+^=25, and ^=25— </, 
By comparing thele two equations of;', it wiji be =ii+ii=;:;25 
fTH9^ ?nd 11+^0=2^1 2f?=i4> <?=7» *=9> and ^18. 



CHAP- XII. 
Of direct proportion. 

BY Euclid, four numbers or quantities are proportional, 
when the iirft hath the fame ratio to the fecond, as 
Che third hath to the fourih ; or, in other words^ when the 
firft comains the fecondy or is contained tbereint fo oft as the 

third 
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third centaini the fourth, or is ^ofifainei) tbeitetn. Tfius 
-gi^iib: i8, and 6:41:12:8^ i^ecaufe in the firft, 3>$2is<rf^ 
^en found \n 9, as 6 is found in 18 i and in the (econd, 6 
^ontaips 4 as often s^ 12 contains 8. From thisldea of pro- 
{x>rtion it follows^ifr/?, That if four numbers arc propor- 
tional, and eKprcddedfby thefe four letters, A:B: :C:D, the 
quotient of the firft divided by the fcc;ond, is equal to the 
quotient of the third divided by the fourth : and this expref- 
AC 

lion is univcrfally true -g-ss-jp, as may be obferved in any 
fank of four .propprtions^ls whatever ; thus, if 4 : 5 : m 2 : 1 5^ 
then ^=|f ; if 6 : 2 : : 12 : 4, then t[=V> ^^* Sec^ndly^ 
It is alfo true, that the quotient of the fecund divided by the 
firft is equal to the quotient of the fourth divided by the 

B D 

third, /. #. 37==ir> fo^ T=^i> anvl i^sA* ^^* Thirdly^ When 
It^happens in any four numbers or quantities that the quoti* 
ents are equal in this manner, thefe four numbers or quan- 

AC 

{itics muft be proportional: thus -y=-2-, therefore A IBI! 

C-D» Faur^hlf^ If four numbers arc proportion^, the pro- 
dud of the extt^es will be equal to the produ£t of the 

means : for if A : B : I C : D, then as before ^=-§-> multiply 

cach^fide of the equation by B, then A =^; multiply each fide 

by D, and then AI>=:BC, the prod u A of the extremes = the; 
produd of the means. Fifthly^ If in any four numbers the 
produS of the extremes is equa} to the product of the means^ 
tbeie four numbers are proportional : for if ADrdSC, then by 

diviiion As^, ^nd again bydivifion -^a^; therefore A ' 

BIIC'D. Sixthly y If three numbers are proportional, the 
produft of jhe extremes is equal to the fquarc of the means : 
for if A:B! :B:C, it will be AC=BB bv the fourth j and if 
AC=BB, then by the fifth it wiU be AI'B*. IBIC. 

Prob. I. Three numbers beipg.^iven, to find a fourth direfl: 
proportional. Let the number fought be tf, and the three 
given nun)bers B,C,D, Then B:C::D:«$ therefore the 
produd of the extremes will be equal to the produ£t of the 
means BasCJi. Divide both fides of the equation by B> 

and then <7=^, the produft of the fccond and third divided 

hjJth^ firft. ... 

• ■ ' . Proh. 



FrA^ 9* Two number; being ^iven> to.fiji^d a third prepor*. 
tional, put BC the two givep numbers, and a the third pro^* 
portional, then BICI '.C*.^ ; and as before 6t3tt:CC ; dividing. 

both fides by B We haVe«ft^, the ii)uare of thi; iteond di- 
vided by the firft. 



c H A P. xm. 

Alternation, InveriGon, Compofition, and Divifion of* 
Ptk)pdrtioft. • < ,.; 

WHat Euclid demooftraiiicay hnk^*. c6iicenih%pr(^or«. 
tional quantities, as far as relates to numbers and 
quantities that are commenfurable, may be demonftrated alge- 
braically from what hath been faid in the laft chapter. Firft^ 
If A:B: :C:D, then by alternation it will be A:C: :B:D \ ' 
becaufe in the laft as well as the 'firft the'produd of the ex- 
tremes is equal to th^e produ^ of the means, viz- AD;=;CB«r 
Sicondfy, It will be by Inverfion D IC i *.B: A-iP for hi this-aHtr 
DA=CB. Thirdly, It will be by compofition D+ClCi: 
B+A:A ; for finee A&i^B, ^ AC to boch^^ and thieif 
AD+AC=:CB+AC. Hot the itrftof thefe h tht pfoduftoC 
D+CxA, and the rbcond-is the produa: of £+AxC. FtmtM^u 
ItwiIlaUbbebydivifiofi,I>-«^:C::H«^A:A;forAD±£B,j 
and by fubtradinR AC, it will be AD^ACfuCB-^AG, Bup 
the firit is the produd of D^CxA, and the iii<^Diidf is^ ehe fro^ 
du£t of B — AxG. In likc^ mitiner we ftiay demotift#at0 ^ro^> 
portion converted, alternately compounded or divididy Vc^ 
by the fame principles; 



CHAP. XIV, : , 

C O M P U N D. P R O P O R 1 1 N. ' 

IF A:B::C:D and ElDtlFlOj then it will be as A£: 
the produd of the iirft two antecedents, IB tHe firft 
confequent; IlCFthe produ<9;of the fecond two aidteccK 
dents, la thefccond confequent. For by the firit AIB*. :C;D,* 
hence Al>sBC f and by the (econd, £:D*. '.Fltfy hence 
EaaiDF : therefon th^ prddufia^Qf tboie eqmd qluMdties. 

will 
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third centaitis the fourth, or is ^oififftined theitein. Tiius 
-g : 9 : ; 6 ; i8, and 6 : 4 : : 1 2 : 8^ becaufe in the fii ft v3 ^$ as of^ 
l^n found \n 9,as.6| is found in 18 ; and in the (econd, 6 
■f ontaips 4 as often sis 12 contains 8. From this^idea'of pro^ 
^rtion it follows^_^r^, That if four numbers arc propor- 
tional, and eifiprcdded by thefe four letters, A IB: :C:D, the 
quotient of the fii-ft divided by the rcc;ond, is equal to the 
quotient of the third divided by the fourth : and this expref- 
AC 

fion is univerfally true-g-="y, as may be obferved in any 
fank of four ,propf>rtionaU wji^tev^r ; thus, if 4 : 5 : :. 1 2 : 1 5^ 
then ^=Tf5 if 6:2: 112:4, '^^n t[=V» ^^* Secondly ^ 
Jt is alfo true, that the quotient of the fecund divided by the 
firft is equal to the quotient of the fourth divided by the 

B D 

third, /. #. 37^^^> for i=4i> and ^zs/y* W^« Thirdfy^Whcn 
It^'happens in any four numbers or quantities that the quoti* 
ents are equal in this manner, thefe four numbers or quan-^ 

AC 

titles muft be proportional: thus -y^-^, therefore A *. B 1 1 

ip:D^ Fw^hlf^ If fovr numbers arc proportional, the prp- 
dud of the extt^es will be equal to the prodv&d of the 

means : for if A : B : I C : D, then as before -j^-^> multiply 

Cach^fide of the equation by B, then A=^ J niultiplyeach fide 

by D, and then AD=BC, the produft of the extremes = th<5 
produd of %k^ means. Fifthly^ Jf in anjr four numbers the 
produS of the extremes is equal to the product of the means^ 
theie four numbers are proportional : for if ADn-BC^ then by 
diviiion As^, ^nd again by divifion-^ =3^; therefore At 

BtlClD. Sixthly y If three numbers are proportional, the 
product of the extremes is equal to the fquare of the means : 
for if A:B! :B:C, it will be AC=BB bv the fourth j and if 
AC=BB, then by the fifth it will be Al'B: :B:C. 

Prob. I . Three numbers being -given, to find a fourth direfl: 
proportional. Let the number fought be tf, and the three 
given nuipbers B,C,D. Then B:C::Dl«$ therefiore the 
produ<a of the extremes will be equal to the produfi of the 
means B^=CO. Divide both fides of the equation by B» 

and then <7=^, the produft of the fccpnd and third divided 

hjjth^firft. 



Prob. 



Pr^.^, Two nuinbcr^ being ^iven> to.fu^d a third prepor*r 
tional, put BC the two givep numbers, and a thfs third pro^^ 
portional, then B.CI •C^ii; and as before 6t3tt:C<J | dividing. 

both fides by B Wc haVe 4S:^, the iljuare of thi; iteond di- 
vided by the firft. 



c tt A p. xm. ^ 

Alternation, Inverfion, Compofition, and Divifion of* 
Prbpdrtlon. ' '<.* ' 

WHat Euclid demaoftioitca^i iwii^ c6ncomirtg,pfoipar*. 
tional quantities, as far as relates to numbers and 
quantities that are commenfurabie, may be demonftrated alge* 
braically from what hath been faid in the laft chapter. Firfi, 
If A:B: :C:D, then by alternation it will be AX: :B:D ; ' 
becaufe in the laft as well as the 'firft the produ£t of the ex- 
tremes is equal to the produ^ of the means, vi^ AUtsCB^ 
Sicondfy, It will be by mverfion D'C'- *.B: A j fbtm this-rfftr 
DA=CB. Thirdly, It will be by compofition D+C:C:: 
B+A:A ; for finee A&i^B, ^ AC to bocW ^^^ thieif 
AD+AC=:CB+AC. But the itrft of th«fe h tht ptodnSt oC 
D+CxA, and the rbcond-is the produAof B-f^AxC. Fcm^u 
ItwiIlalfobebydivifioil,I>-C:C::B—A:A;forADisCB^ 
and by fubtraaing AC, it will be AD^ACfuCB-*^AG, Bup 
the iirit is the prod ud of D-^Cx A, and the k^tm£ [^ ehe f«-o«' 
du£t of B— AxG. In likcf n^i^ner We may detilotift#at0 ^ro-** 
portion converted, alternately compounded x^t divididy Vc^ 
by the fame principles; 



CHAP. XIV. : 

C O M P U N D ;P R O P O R 1 1 N. •] 

IF A:B::C:D and £:Dr:F:^ then it will be as A£: 
the produd of the iirft two antecedems, *.B tHe firft 
confequent^ IXFthe produd of the fecond two aidteccK 
dents, la theiecond confequent. For by the firit A'.B: iCvD,* 
hence Al>sBC ^ and by the (econd, E'.Dt'.Fttfy hence 
EosbDF : tfaerefbn th^ pr-odu€l&.Qf tboib eqmd qiluiiiMeies. 

will 
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will be equal; that is; ADxEtf, or ^DEtf=BCXDF, or 
BCDF : divide both fides by D, and then AEoaBqF^ there- 
fore AEtBttCF:^. ^ £-Z>. 

If therefore five numbers are given, A.*B. IC^ to find tf» the 

E F _ 
fixth dired proportional or anf^er required, it is plain, that- 
a is found by multiplying the antecedents together, then muU 
tiplying the produ& of the iecond two antecedents by B, the 
fecond term of the proportion, and divfding by the produS of 
the two firft : for fince AE'.B: :C¥\a, it will be A£<?=BC£ 

BCP ::....' 

and a=i . £ ; s^nd however many antecedents there may be^ 

the operation will ftill be the fame, which might be cafily de- 
monftratedirom the fame principles. ' -\ 



C H A P. XV. '. 
RECIPROCAL, or INVERSE PROPORTION. 

IF twQ.je£la0gles, as thofe in the margin, axe equal the 
one to the other, but differing in 
length and breadth ; or, which is the 
&me thing, if aiiy two produfts are e- 
qual the one to the other, as 8X3=76X4, 
in letters Lk=/B : for, as the Jengtb 
of the longeft redangle 8, or L, is 
to the breadth of the (horteft, 4, or . 
i ; fo reciprocally is the length of the ^ 
ihorteft 6, or /, to the breadth of the 
longeft, 3, ox h: Hence as L'.Bl I/'B. Here the iirft ante- 
cedent, and the lad conlequent, are found in one and the 
fame reSangle, or produ6^» as are the'firft coniequent and 
laft antecedent found in the other. If this proportion is in*- 
verttd in fuch a manner, as to take the firft antecedent and 
firft confequent in one number, and fecond antecedent and 
fecond confe(juenr iKi anqther, inftead of diteA proportion, 
we will then have jnverfe proportion, and no longer will the 
produd of the extremes be equal to that of the means ; but, 
jnftead. thereof, the produ& of.the firft and fecond terms (hall 
be equal to that of.the third and' fourth. Thus direAly 
'L'.K.Xbf but, inverfeVy, h\b\U:h. Therefore, to find a 

fourth 
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fourth inverfe proportional, we muft always multiply the two 
firft terms, and divi^ie their produdl by the laft. For as 

LlblUlBy and Lb=dB^ and — =^. Hence it is obvious, 

that the inver/e rule of proportion may be made dired, or 
the direct rule of proportion may be made inverfe, only by 
changing the order of the ttfrms* 



C tt A P- XVI. 

To turn Equations into Analogies ; or, The appli- 
cation of Algebra to the varieties in Proportion. 

Prob I. rr^WO merchants j A and B, had each a certain 
JL - ftockj A's ftockwas toB'sas 2 103. By trading 
A gained 3000 /. and B 3500 /.^and then A*s ftock was to 
B's as 4 to 5* Required their refpctElive ftocks at firft ? 

For 3 put r, and for 4 put R ; let A's gain be reprefcnted 
by ^=3000, and B*s by ^=3500, 4 in the fecond proportion 
by J, and 5 by ^ , and let the numbers required be a and e. 

Firft then a\i\ .rlR, per queftion^ and by multiplying ex- 

tremes and means, aR=:er^ and dividing both by r ; ^= — , to 

both add their refpe£live gain, and we have, per queftion, 

^+^-~-K?« ^f '^^ and by multiplying extremes and means, 

^^r-^g^r:=;aRq^fr'i and by tranfpofition g^ — Gqrzz 
iRq — a^ ; and dividing by the coefficients of tf, it will be 

^^^^^^. Therefore, to find the value of a by the rule of 
proportion, take the divifor qR — ^ for your firft number, 
the coefficients of r, g^^-^q^ and let r be, the third ; (0 (hall 
the equation be refolved in this analogy, 2: logo: 2: : lOOoZt 
A's ftock at firft, and ^=1500 L 

Prob. 2. If A works a garden in 18 days s/, and B docs 
it in 28 days =7*, in what time will they do it together? 

Here time and motion being reciprocally proportional, it 
will be as f , A's time, is to G= the garden ; fo inverfely is 7*, 
B's time, to what he can work in the fame time ; that is, as 
/:G: : fo inverfely TUG, in which A's work is G, and B*b 

work is-~. Wherefore <j+^, both their works in equal 

Vol. I. T time 
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mtfi .i, the time in which they work : '.G, the work of the 

garden \a^ the time required : that is G+-^!/*. •.Gl^jthere- 
fbre, by multiplying extremes and means, Gtf+-=?=r/G; and 

Py which procefs it appears, that the queAk>n is to be re- 
folved by making the produdi of both given times the divi- 
dend, and the fum ot both the times the divifor. Hence it 
will be 18 : 28 : :/^6: loly inverfely ; of direftly 46 : 18: : 28: 
lO^y, anfwerr 

Ffolf. 3. Three workmen €ould finifli a certain piece of 
work as follows, viz, A once in three weeks, B thrice in 
eight weeks, and C five times in twelve weeks ; it is requi- 
red to find in. what time they would finifli it working to- 
gether ? 

Here the powers of the agents A, B, C are fuch as in the 
times 3, 8, 12, refpeftivcly produce .effe6ls, and it is required 
in what time they will produce the cffeft i=ui. It will be 



<'=^+|+TT=| of a week =< days, 5^ hoars, &c^ 

Preb. 4* How many ancres of brs^n4y, at 30 i. each, may I 
Jaave in barter for 48 yards of cloth, at 10 f. per.ysLvd i . 

^o find by algebra how this queflion, and all of the (kmc 
nature, are to be ftated by the rule of proportion. Let .^re- 
prefem the given quantity of any commodity, here 48, and 
/^its given value =10 s. per yard : let^ reprefent the value 
of the other commodity for which the fiirft is to be exchan- 
ged, and a the quantity required. Then it is plain that 
NFzuPa'y that it is the quantity of the firft X by its relpec- 
live value =: to the quantity of the fecond X its value* 

Therefore, tf=:-p-> and direcSly P'.N'.lFlaj or, inverfely, 

F'.N'. \P\a* In numbers, as 10 : 48 : : fo inverfely 30 : 16, 
the anfwer. And in this manner the arithmetician may ex- 
-jKninfi, and prove the truth of the rufe of fellowihipy alli- 
gatioBy aiid other ^itbmetical operations. 

Prob, 5. 
Tb^rc is a ci*p of gold, that weighs ten ounces and four fcore, 
A filycr cup* of the feme fize, weighs fifty and no more j 
Tg caft a cup. of fixty-fix, mix'd metal, in that mould. 
How many ounces muft 1 mix of filver and of gold ? 
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a+es66=:My and ^=A/— tf, G=9oS=5oJ/=266 5 then, as 
Mould, a 
G'^illal'^j the part of the moulds filled with gold, and as 

Mould. M-^a 

S: I ::Af—a'~S , the part of the mould filled with filver ; 
which two parts added muft be equal to one whole mould ; 

that is,-g-4 — ^— -=i mould. This equation multiplied 
and brought out of fractions will give aS-^G+MG^zsG^ 
and by divifion and tranfpofition, ^=^^^^^^1^, which gives 
this analogy for a ift, ^^i ^7^'4^3i5, 
:md for< S^-^'O-M.^ '^ e 



CHAR XVII. 
ARITHMETICAL PROGRES'SION. 

Numbers in arithmetical progreffion arc fuch as increafe 
or decreafe by the fame com- r,-..>.\/;*Q«^^ 
mon diitcrence, as in the margin, J 3. 7, n, 15, 19, 23,^7, 31.^., 
In which it is eafy to obferve, 5iat €. »«>, 18, 16, 14, la, io> 8, &(, 
^ny three numbers in this progreiEon beiiig equally diftant 
from each other, or exceeding each other equally^ the fum 
of the extremes will be ftill equal to double thie mean or mid- 
dle term. For let / reprefent the firft, s the fecond, / the 
third, let d reprefent the common difference, then f+d=s^ 
and /f2/fcr/, and therefore the three numbers, will itand /^ 
f+df+ad^ (he fum of the two extremes, will be 2/+2d=:z 
double A^, the mean, Alfo, if four numbers are in arith- 
metical progrefHon, the fum of the extremes will be = the 
fum of the means. For then the terms will be/,/+^,/+2^, 
f+2^y ^^^ ^^^ of the extremes, 2/^-3^= the fum of the 
means. 

In any number of terms in this progreffion, the fum of the 
extremes is equal t9 the fum of any two means equally di- 
ftant from the extremes, as 2 4 6 8 1012, 2+i2=4+ioc=0+8. 
For the difference of the firft and lecond being the iame with 
the difierence of the third and fourth, the numbers will fland 
thus : F:F+dT:T+rf, in which F+T+d;=:V+d+T. And 
hence the fum of any feries of numbers in arithmetical pro- 
greffion is equal to the fum of the firft and laft added toge- 
ther and multiplied by 4 the number of teims ; For the lum 

T 2 of 
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of this feries being compofed of the fum of the extremes and 
ineans> it is evident the number of extremes and means will 
be equal to 4 the number of terms ; alfo the difference be- 
twixt the firft and laf^ term will be equal to the common 
difference of each two fubfcquent jerms X the number of 
terms— I J 354,7, 10, 13, 16, 19, in which 19—4=3X5. 
From this it follows, that if the number of terms is exprefTed 
by N, the common difference by JD, the firft term F^ the 
laft term £, the total fum of the feries S ; and if any three of 
thefe are given, the other two may be eafily found, without 
a continued addition of the terms, as appears in the follow* 
ing examples. 

I. A nobleman gives *a penny to a beggar the firft day of 
the year, twopence the fecond day, threepence the third, and 
a penny Qibre every day to the year's end ; required how 
much he gives the laft day of the year, and wha^ is the total 
amount of the whple ? 

Here is uiven /=i penny, Z)alfo=i, and ^=365, the 
days of the year. To find L and S. Firft, L—F^zDxN—i^ 
and IpzDxN—i+F^^^b^ pence given the laft day of thp 
year. Then £+iPx=A^=5, that is 365+i=366x^, or 18a 
SS66795 pence, the fuq^ pf the whole ferie^ =L. 278 : 6 : 3. 

Suppofe 500 eggs laid in a firaight lin^, at one yard's 
diftance from each other, and the firft egg one yard's diftance 
from a bafk^t, into which a man muft carry them one by 
one ; required the number of yards he muft travel ? 

Herc'/==2 yards, D alfo =2, ^^500;* confequently, as 
before, L=DN—i+F=:2X4gg, or 998+2=1600 yards, and 
S^L+Fx^3 that is, ip9o+2=ioo2X250=25050oyardsinall, 



CHAP. XVIII. 
GEOMETRICAL PROGRESSION- 

Numbers in geometrical progreffion are fuch as either 
increafe or decreafe proportionally by the fame common 
ratio, as i. 2. 4* 8. 16. 32. 64. ^c. where the common ra- 
tio is (2)* each fubfequent term being double the preceding* 
or I. 3. 9. 27. 81. 243. Vc. where the ratio is (3), each fub- 
fequent term being triple the ptcceding, and the fame of anj 
other feries, whether increafing or d^creafing* Ip any feries 

of 
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of this kind) it is evident from what has been faid of propor-* 
tional numbers in general, firjly That of any three numbers 
of this progreilion, the product of the extremes is equal to 
the fquare of the means. Secondly^ That of four numbers 
pf this progreffion, the produft of the two extremes is equal 
to the produil of the two means. And, thirdly^ That in any 
feries exceeding four lerms, the produ(fi of the means is 
equal to the produft of the extremes, equally diftant from' 
thcfe means; as in i. 2. 4. 8. 16. 32, where 1X320=2X16=3 
4X8 ) the reafon of which is, becaufe thefe extremes and 
means are proportional by the hypothefis, and confequently 
by the general theorem their produfts muft be equal. It is 
alfo evident, that in any feries of this kind, as the firft ante- 
cedent is to the firft confequent, fo is the fum of all the 
antecedents to the fum of all the confequents ; as in 2:4; 
8 : 16 : 32 : 64, whereas 2:4:: 2+4+8+16+32=64 ; 
4+8+16+32+64=124; for it is plain, that as oft as the 
firft antecedent is contained in the firft confequent, fo oft is 
the fum of all the antecedents contained in the fum of all the 
confequents. Hence, if P reprcfents the firft term of any 
progreffion, L the laft, R the common ratio, ^the number 
of terms, S the fum of the whole feries, if any three of thcfe 
are given, the other two may be found without a continued 
multiplication, divifion, or addition of the terms, as appears 
by the following problem. 

Problem. In any feries of numbers in geometrical continued 
progreffion, the firft term F, the number of terms AT, and 
the common ratio R being given, to find the laft term £, and 
the fum of the whole feries ^, let this common queftion be 
propofed, A man bought a horfe with 7 nails in each flioe, 
28 in all, and, by agreement, was to pay i farthing for the 
firft, 2 for the fecond, 4 for the third, 8 for the fourth, in 
double proportion till all the nails were paid for ; required the 
price of the horfe ? Here jP=:i, iJ=:2, iSr=28, required L the 
laft nail, and S the fum of the whole feries. Since P reprc- 
fents the firft term, PR will be the fecond, PRR or PR* the 
third, PR^ the fourth, PR^ the fifth, PR^ the fixth, and 
fo PR*'^=i the twenty-eighth and laft term ; that is, if the 
Vatio 2 is involved to the 27th power, being lefs by i than 
N=2Sy and this multiplied by /==i, (which in this queftion 
neither multiplies nor divides), you will have L the laft term. 
Npw, the ratio- 2 may be briefly raifed to the 27th power, 

thus. 
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thus, iJ^-4., JJ»x/?*=R*=:i6, ^*xR*=ii'=^s6, R^xR* 
;sR*^=:6s52i^ /J' ^X«*=it**=:l 6777216, i»*Xif»=*»''= 
I34217728=:L, the 1 aft term or number of farthings to be 
paid for the laft nail. Then 5— Z.= the fum of all the ante--- 
cedents, and S—F the fum of all the confequents ; and at 
F'-FRy.S—L'.S—Py and by multiplying extremes and means 
fS^FFzzFRS'-FRLy and by divifion 5-/^=i2S~jRL, and 

by tranfpofition RS—SzzRL — F^ confequcntly 5=-^--^ , ia 

words as follows. 

Multiply the laft term by the ratio, fubtra<9: the firft terra, 
divide the remainder by the ratio— unity, the quotient gives 
tiic ium of the whole feries. In the queftion propofed, the 
laft term was found 1342 17728, this X by 2=268435456, 
from which fubtrail i, remains,'268435455. This divided 
by the ratio— i, gives the total number of terthings paid for 
the horfe 268435455=5279620 /. 5 J. 3 rf. 3 qrs. 

Exaf^ple 2. An European having taught an Indian prince 
io play at chefs, was defired to afk his reward. In order to^ 
give the Indian an idea of numbers increafing in.geometricar 
{>rogreffion, the European told him, that there being fixty*- 
four iitde ftjuares jn the chefs*board, for the firft he demanded 
only I fquare inch of ground, 2 for the iecond, 4 for the 
third, 8 for the fourth, 6fr. and fo forward in double geo- 
metrical progreffion. This feeming at firft a very moderate 
demand, was readily complied with ; but the prince ibon 
found it was nioi e ground than the whole world could afford. 
Required the number of fquare inches it would amount to i 

Firft, to raife the ratio 2 to the 63d powcr,iJX-R=:-R*=4, 
R''XR*rzR^=:i6, ;i*XiJ»=;-R^=64, /J^Xi?^=:ii' *=4C96, 
-R'*xil"=ri^**=i67772i6, ii**xif*=^'''=i07374i824, 
iJ'°X-R'=:-R^'= 8589934592; then ij »*Xi2*^ = -R*^' = 
9223372036854775808, which is the laft term or number of 
fquare inches of ground for the 64th fquare of the chefsboard. 
This multiplied by j?*, gives in all 18446744073709551615 
fquare inches. This divided by 144 fquare inches in i fquare 
foot, gives 12810241 29927441 fquare feet. This divided by 
36000000, the number of fquare feet in a fquare mile, rec- 
koning 6000 feet one geographical mile, gives 355840O3 
fquare miles, nearly equal to i of the globe, including land 
and water. 



CHAP. 
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CHAP. XIX. 
EXTRACTION of the Sqjjak^ Root. 

Since the fquare of any number is the produft of that 
number multiplied into itfelf, as 2X2=^., and 3X3=9, 
and 9X9=81, ^c, Co reverfely, the root of a fquare number 
is chat number, which being multiplied into itfelf, produceth 
the fquare ; hence the fquare root of 4 is 2, the fquare root 
of 9 is 3, and the fquare root of 81 is 9. 

TABLE OF POWERS. 



Roots 




2 


3 


4 


5 


6 


7 


8 1 9 j 


Squares 




4 


9 


16 


25 


36 


4* 


64 


81 


Cubes 




8 


*7 


64 


12s 


2i6 


343 


512 


729 


Biquadrates 




16 


81 


256 


625 


1296 


2401 


4096 


6561 


Surfolids 




',2 


243 


1024 


3125 


7776 


16807 


32768 


59049 


Squ. cubes 




64 


7*9 


4096 


15625 


46656 


1 17649 


262144 


53'44' 



Prob. I. To extraSf the fquare root of a whole number. 

♦ 

1. Draw a crooked line on the right of the given fquare 
number, as in divifion^ where the figures of the root, or tk« 
quotient expreffing the root muft be placed. 

2. Put a point over the unit's place, and omitting one, 
point every other figure towa^-ds the left hand, fo (hail the 
given fquare be pointed into feveral periods of 2 figures each, 
the number of which periods difcover the number of places 
of which the root muft confift. 

3* The root of the i\rft period to the left hand is found by 
tbe above table, or without any other table than that of mul« 
tiplication; wherefore, place the neareft root in ^ the quotient, 
and fubtradt its fquare from the firft period ; to the remainder 
annex another period, and double the-quotienc f^r a new di<» 
vifor s then conflder how often the new divifor i« concained 

in 
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in atl the figures excepting the unit's place, and quote the 
number of times ; then affixing this new quotient- figure to 
its own divifor, multiply the divifor thus increafed by the new 
quotient-figure, and fubtrad the produd from the whole di- 
vidend as before $ bring down another period, which muft b^ 
managed exadly as the laft, and proceed thus till all the pe- 
riods be brought down ; if at laft there be no remainder, then 
will the quotient exprefs the true root; but fllould there be 
fomething ilill remaining, annex periods of ciphers, and car- 
ry on the diverfion decimally, till the root be brought fuffi- 
ciently near the truth, according to the exaditude required in 
the folution of aay quefiion depending thereon« 

E X A M F^ L E S. 

I. Required the fquare root of 321489 (567X567:=:32i489Pr. 

^5=5x5 

6 annexed to 5X2= 106)714 = 7 and 14 annexed. 

636 = 6 X 106 

7 annexed to 2X56=: 1 127)5^^^ ^ ^^ "^''^ ^^ '''''''''''' 



ILLUSTRATION, 

Firft, the unit's place 9 is pointed, omitting 8, 4 is p^int-^ 
ed, and omitting i we point 2 : hence as there are three 
points, we conclude there will be three places in the root. 
Then, fince 5 is the neareft root of 32, for fix would be too 
much, as 6X^:36, we place 5 in the quoticntrwhich being 
fquared and fet under 32, there remains 7, to which the pe- 
riod 14 is annexed. Then we double 5 for a divifor, which 
becomes 10; then we fay lO out of 71, (for the unit's place 
is not regarded), and that can be found 7 times; yet, as 7 
cannot be found once in 4, we take it but 6 times, which 6 
being quoted and annexed to the divifor 10, we multiply 106 
by 6, and the produd^ is 636 ; the difference betwixt 7 14 and 
636 is 78, to which the period 89 being affixed, we have a 
new dividual or refolvend of 7889 ; the former part of the 
quotient being multiplied by 2, becomes 112, which is found 

in 
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in 788, 7 times, and this being quoted and annexed to the 
divifor, makes the whole diviibr 1 127, which exaSly corre- 
i|>ond6 to the number taken, for there is no remainder. 

Exam* 2. Wh^t is the fquare root of 6968 ? 
6968.(83.4745, l^c. ' 






163) 568 
489 


1664) 


7900 
6656 


16687) 


124400 
116809 


166944) 


'759100 


1669485) 9r3240G 
834742s 



(78497s) 

DEMONSTRATION. 

The reafon of this method is founded in geometry, EucU 
hwk t. frtf. 4. and in algebraic multiplication* Let G re- 
prefent any given number whofe fquare root is required ; let 
R reprefent the firft member of that foot found by the table^ 
and t the fecond member, or part required to complete it : 
then ^+p is the complete root, and RR^riR£^ee=G the gi- 
ven number, and by fubtrading from both fides 2 Rt-\ree=G 

' C • R R 

•^RRy and dividing by the coefficients of e, it is ^=:— -^~*. 

which in Mrords is the very method above explained : for, 
from the given number G fubtraft the fquare of the firft 
member qf the root reprefented by -R, and divide the remain- 
der by 2R9 or double the root, annexing the quotient- figure 
or fecond member of the root, reprefented by ^, to the faitl 
double root or divifor, by which the value of e is afcertained, 
the fecond member required ; and for a third member jr, the 
Vol. I. U method 
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method. is plainly the fame 5 for then Jl+f is the root, ^ is 
regarded as the firft member, 2R+%e the double rppt, and 
2R+2f+y the divifor for finding y, ^ will be eyidp^t f|:oa> 
the following operation. 

• • • 
G= 55225 ^2 . . = jR 
2iS=^ •• • JRit=4 • • • • 

4-«3^ 152 3- =^ 

2ii+2^= 46. 129 . . 

+F=5 21325.- 5 = J 

2ii+2^+J' = 465 

2325 



235=if+^+> 

(o) 

^jf^;w. 3. What is the fquare root pf 43623 ? 

• • • 

43623 (208. 861. i^fif 

4 

408) 3623 
3264 



4168) 35900 
33344 



41766) 255600 
250596 



41772 1 ) 5C0400 
417721 



82679, &V. 



N0U I . If the root of a mixjed number is propofcd to b« 
extra£ied, make the number of decimal places even, that a 
point may fall upon the units place of the integral part of the 
propofed number, and point off as many places for decimals 
in the root as there were periods in the fradiongl part of the 
fquare. 

£xam. 
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Exami ^. What is the iquare root of 7Si4i7i5745€o i 



751417.574560(866.843 
64 



166} I 114 
996 



1726) 11817 
10356 



17328) 146157 
138624 



mi^4) 75334^ 
693456 



1733683) 5988960 
5201049 



Rem. 78791 I 

Noti 2. To txttzA the root of a Vulgar fraaioil ;-^fe^ 
duce it to its loweft terms^ if it is not fo already^ then will 
the root of the numexaliar and the root of the denominator^ 
feverally extraSed, be the fradlioaal root required,— —Thus 
^=i, and *!=;, &s. 

Note 3. To extraflfe the root 6f any pure decimal^ make 
the places of an even number, and then the operation will 
l^e the fame as before^ 

Wkikt is «fae (quare root of .562 j ? 

•562s(.7S 
49 



HS)7*S 
7*5 



U a Wh« 
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Wbat is the fquare root of a 250 ? 

i25o(-3S3 
9 



65)350 

703)2500 
2109 



391 
APPLICATION OF THE SQUARE ROOT. 

Prob. I. To find a geometrical mean between any two 
numbers. 

Multiply the given numbers into one another, and the 
Tquare root of their produd is the geometrical mean required. 

Required a geometrical mean betwixt 9 and 16 ? 

16 
9 

144(12 Anfwer. 
I 

22)44 
44 



Prob, 2 To find the fide of a (quare, whole area (hall be 
equal to that of any given furface whatever.— The fquare 
root of the given content will be the fide of the fquare re- 
quired. 

Exam. There is a piece of ground in the form of a p^ral- 
lelogram, whofe longeft fide is 134 chains, and fhortell 80 
chains, 19 be exchanged for a fquare piece of ground cut out 
of a large field, of the fame area s required the fide of the 
fquare ? 

134 
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'34 

80 



Area of the parallelogram 10720(103.53 Aiifwer« 



^03)07 20 
609 

2065)11100 
10325 

4 — — . 

20703)77500 
02109 

(^5390 

A malftcr hath a kiln which he finds too little for his 
bufinefs, its diameter being only 15 feet; the diameter of an- 
other is required, which will hold double the quantity of the 
old one ? 

15X15=225 fquare of the diameter. 
2 

450(21.2 Anfwer. 
4 




422)900 
844 

(S6) 

A malfter hath a kiln which he finds too large for his bu- 
finefs, its diameter being 21.2 feet ; the diameter of another 
which will hold halTthe quantity is required f 

21.2X21.2=^50 nearly. 
Then 450 . . 

.— — =5 225(15. Anfwcr. 
2 

Proh 



*^ 
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pMtLh 



Probi 3« Having any two fides of a right-angled triangle 

Slven, to find the third, the fum of the fquares made upon the 
afe and perpendicular, is eqitid to the fquare made upon the 
bypothcmilfejT'//' 47' ^« ^« ^^* ^^' 




Therefore tkHind A C, extrad the fquare root of the fuOl 
of the fquares of A fi, and B C. 

To find A 9s or B C» thf./«¥are root of the diiFerence of 
the fquares of the other two will give that required. 

EXAMPLES. 

BC^t^<'^dAC 40X4tei6oo 
S C =s 30 30X30= 900 



a5oo(5o=;A C. 



A C = 50 

A 8 = 40 



andBC S^S^'fo 

40x40=1600 



900(30=8 C 



A travels north 50 miles., and B travels eaft 60 miles ; 
how many miles are they dlftant i 



5«»< 
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50x5032500 * 
6ox6o=:36oo 

6100 (78 miles, ^;j^ 
49 



148)1200 
1184 

The femidiameter of the earth being 3984.58 miles, and 
the perpendicular height of a mountain 3 miles ; how far 
will it be feen at fea, or on plain ground, iuppoijng the eye 
of the fpedator to be on the furface of the ground or w^ter ? 

3984.58 f^^idiamet^ff 
3 height. 

•■ 1 1 [ II' 

3987.58X3987.58=1 S900794.<Z564 

3984.58x3984.58=15876877.7764 

■ J I .ii»i u » n I tm 

23916.4800(154.64 miles. 




304)1416 
1216 



3086)20048 
18516 



30924)153200 
123696 

(29504) 

PreL 4. The diameter and capacity of one circle being 
given, to find the diameter of another circle, that ffaall have 
miy proportional capacity, greater or leiler than the circle 
whole diameter and capacity is given. 

Since 
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Since the areas, or capacities of circles are to one another 
»s the fquares of their diameters, ^^ ^«^. 2. b, i^, of Euc. 
jElem. it will be, as the fquare of the diameter of any circle 
is to its are^ or capacity, fo is the fquare of the diameter of 
any other circle to its area, and vice verfa* 

Exam. I. If the diameter of a .circle be 6, and Its area 
^S«2742 ; what will be the area of another circle wbofe dia^* 
ine};er is 8 ? 

36128.27421164. 
9 1^ 

9)452.3874 

50.2652 

Exam. 2. If the diameter of a circle, wh6fe area is 50.2652, 
f>e 8, what is the diameter of that circle whofe area is 
28.2742 ? 

50.2652 •64'- '28.2742:36, the fquare of 6, the anfwcr. 



CHAP. XX, 
The EXTRACTION of the CUBE ROOT, 

AS in a fquare, which is the fecond power, every (econd 
figure from the right 4iand is to be pointed ; fo, in k 
cube, which is the third power, every third figure, beginning 
with the unit's place, is to be pointed in the like manner. 
Then find, by the table of cubes, the neareft cube to the firft 
pointed period of the refolvcnd, the cube root of which place 
in the quotient to the right hand, and fubtraA the cube 
thereof from the firft pointed period, bringing down to the 
remainder the fecond period. 

Secondly, For a divifor to thb refolvend, take thrice the 
fquare of yoiir firft quotient-figure, either annexing, or fup- 
pofing to oe annexed. thereunto, a competent number of ci«» 
phers, according to the number of points in the given refol- 
vend ; by which find the fecond quotient-figure of the re^ 
quired rcot. 

Thirdly, 
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Thirdly J To your divifbr, which was thrice tb6 fquare of 
your firft quotient- figure, annex thrice the iame quotient-fi- 
gure, multiplied by the fecond, and alfo the fquare of the 
ftcond ; and in this obierve^ t6 advance the figured annexed 
one ftep fuftller, to the right band ; and then multiply thd 
divifor thus increafed by your fecond quotient-figure^ and 
fubtrafl the product from the ^efotvend. 

Fourthly^ To your remainder bring down your next period^ 
and find a new divifor, as you did the firit ; by taking tfafrice 
the fquare of the two figured, of which the root or quotient 
now confifts/ and, having divided and noted down your 
third quotient-figure, annex to your divifor triple the two 
firft figures, and the fquare of the third, obferving^ as be-» 
fore, to advance the annexed figures a ftep to the right hand* 
Continue this method till aH the periods of the re£)lvend are 
taken down, and then, if the propofcd number be a perfedS 
cube, there will be no remainder ; but, if fomething fliould 
remain, annex ciphers, three at a time, and carry on the ex- 
traAion, decimaUy^ taany propo&d degree of exa^nefs, as 
In the extcsiltion of the fquare root* 

EXAMPLES. 
i4 Required the cube root of 13824 i 



13824(24 
2XaX2c 8 . 



iX2X3=^2 i . 

2x3x4=; 24 . 
4x4 A 16 



the root req[(iiiied« 
5824 For 24X24^i|;=iX3824« 



Diviior 2456 X 4 s^ 5824 

2, Required ikit cube root of 14886^36 1 

Vol.. I. X i^fff* 
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14886936(246 

O 



1456)6886 
5824 



177156)1062936 
1062936 

(o) 

tUuJiralkh of the lajl example. 

. Having pointed the propofcd cube, I find the root of the 
firft period to be 2, which is noted in the ^uotient^ and its 
cube being fubtra£led from the firft period, there remains 6 ; 
to which another period being annexed, there is a new re- 
iblvend of 6886. To find a divifor for this, refolvend, upon 
a piece of wafte paper, I. take the triple fquare of the quo-, 
tient- figure, 2=12, which I confider as 1200, and note 4 in 
the quotient. Then, 3X2X43:24^ 
And 4X4= 16 

Divifor 1456 completed. 

The divifor being multiplied into 4, and the produfl Tub* 
trafted from the laft refolvend, the remainder, with another 

?ri)Od annulled to k, cenftitutes the new refolvend 1062936. 
hen on a piece of ^ afte paper, as before, 

24X24X3=1728 which I confider as i/28oo> and 
3X24X6= 432 note 6 in the iqootient. . 
Then 6x6= 36 - ' 

Divifor 1 77 1 56 completed,' 

Which being miilliplied into 6, and the ptodoft fubtrafied 
from the refolvend, leaves no remainder, and the wot is 246 ; 
which, being involved, 'will be found equal to the given 
cube. 

*-3> Required the cuhe root t>f 27407028375 ? • * 

27,£5^r. 
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• • • 



27407028375(3015 
27 



270901)407028 
270901 



a7225475)i36i27375 

13612737s • 

DEMONSTRATION. 

Let G reprcfent any given cube, the root whereoF, <2, Is 
required ; let r reprefcnt tl>e neareft root to the firft period of 
the pointed tube, and e what r wants of the juft root. 

Then r-\'e=a 

rr-Yzre-^ree^a ' 

r»+3ff^+3r^^+^»=»»=G ' 

By fubtrafting r». yrre-^yree^e'^ziiG—r^ 
and dividing by the coefficients of ^=G— r' 

3r*+3r^+** 

Which being eypreiTed in words, we have this rule. From 
the given cube, fubtrafb the cube of r, /. e. the cube near- 
eft to the firft period : divide the remainder by thrice the 
iquare of r, the firft quotient-figure, annexing thereto thrice^ 
the faid firft figure multipled by the fecoip, and alfo the 
fquare of the fecond \ which ia; ef&ift Is the ruWgiven 
above. .^*^ 

APPLICATION of the CUBE ROOT. 

The cube root is of fingular ufe in mathematics ; but as 
mercantile computations ingrofs our prcfent attention, we 
Ihall only give a few inftance$> and therewith conclude this 
part. 

Proh. I . To reduce anv folid to a cube. The cube root of 
the folid content of any figure is the fide of a cube, whole 
folidity fball be equal to that of the figure given. 

X 2 Ex. 
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£ir. Suppofe a box or cbeft, whpfe length is 24, breadth 9, 
and depth 8 inches ; required the idde of ^ cixbe whofe fc4id 
content (ball be equal thereto ? 

Length 24 
breadth 9 

216 
Pepth ' 8 

17^8(12 Anfwer, 
I 

364)728 
728 



Proh. 2. Having the dtmenfions of a Iblid given, to deter- 
fnine the dtnaenfions of a fimilar, or like folio, that fl^all be 
any number of times greater or lefs than that given. — Cube 
the given dimeniions, and multiply their fev^sral cubfss by the 
difference, if the folid required is greater than the given one ; 
pr divide the feveral cubes by the difference, if the- required 
folid be lefs than that giveq^ / 

Ex. V/hat will be the fide of a cube that (hall ppntajn fpuf 
tipies as much as that cube whofe fide is 12 f 

. I2XI2XI2=:I728 
4 

^912(19^04 
1 



651)5912 
5859 



?o8528i6)s300ooca 
43511264 

9488736 



^rn^. 
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Prob, 3. To determine the dimeDfions of a fimilar folid, 
by having the dimenfions or capacity of a fimilar folid given. 

Ex. If a (hip of 100 tuns be 44 ftct long at the keel, of 
what length ihall the keel of that fliip be, wbofe burthen ia 
«2o tuns i - 



VJ44X4£<44X22o==s7.j25. Anfwer, 

2. Let the length of a (hip^s keel be 125 feet» and the 
t>readth of the midihip beam' 25 kct, and the depth of the 
hold 15 Feet -, I demand the dimenfion^ of another (hip of the 
fame figure, that ihall carry three times the burthen of the 
given (hip ? The cube roots of the cubes of the refpe£tive 
given dimenfions, multiplied by 3, will produce the feveral 
/dimenfions required ; visHf 

The length of th« keel - - 215.9 fect.^ 
Breadth of the mid(hip beam 36 feet. ( Anfwer. 
Depth in tlie hold - * ^ 21.6 feet.} 

3. Suppofe the length of a fliip's keel be 76.95 feet, the 
Jbreadth of the midfhip beam 29.58 feet^ and the depth in her 
hold 14.87;^ feet ; required the dimenfions of another (hip of 
^he fame mould, that will carry only 72 tuns burthen i 

The ratio of the given dimenfions is 5, , for ^ff:=: 5 ; 
wherefore, if the given dimenfions are feverally divided by 
the cube root, the ratio, the quotients will be the ditnenfioas 
required ; viz. 

^"^a\ *^ • 

Breadth 17.3 

N Depth- 8.7 



4 
pity to 



Required the fide of a cube that will be equal in capa« 
o a veiSbl which contains J728 folid inches i 



v^» 1728=12 



5. Suppofe a caiion*ball, 3 inches diameter, to weigh 
^4 ounces Avoirdupois ; what muft the diameter of that 
mould be, in which another ball weighing 27 pounds may 
tc ^aft ? 

54-- 
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54-3X3x3: -.432 

Abridged 2' i '- 432 I Vs 216=6 inches^ Anfwer- 

6» Suppoie a carpenter is emph.yed to mak? a cubical 
veflcl) of equal length, breadth, and depth, which (hall jufl: 
contain 100 Scots gallons of wort^ required the dimenfions 
thereof? 

1.00 gallons. 

872 iolid inches In a Scots gallon. 

y'87200=r44.34 inches, the length, breadth, and depth 
required. 

7« Required to make a girnal, which fhall contain 1503 
buihels of malt, whofe length fhall be double the breadth^ 
find the breadth aod depth equal i 

Firft^ 2150 folid inches in a bufliel. 
1500 bufheb. 

3225000 the folid content in inches, 

. %^y% Py^ ^ for the required length, the breadth and depth 
will 1?c each \fl \ therefore by multiplying length, breadth^ 
gnd depth together, we have aXiaXia=i^aaa=S the folid con- 
tent, and aaa=:4, 5. If therefore we multiply the folid con- 
tent by 4, and extraft the cube root of the produft, we, have 
the required length, i whereof gives the breadth, to which 
the depth is equal. 

Hence 3225000 

_^ 4 

^^ 129000003:234.54 inches = the length. 
4^1 17.27 inches = the breadth. 

8. Suppofe a ftip 150 tuns burden, and the ditnenHons 
as follow : 65 feet by the keel, 18.^5 by the beam, and 
as much depth in the hold, by which a carpenter is to pro- 
portion the dimenfions of another fhip of 120O tuns burden ^ 
required the length of her keel, and other dimenfions in pro- 
portion ? 



F!rA 
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Fir/ly 150 '. 65x65X65 : 1 1 200 1 ^* 2197000=1 30 the lengths 

adfyy For the breadth and depths 
65: 18.5".: 130 
Abridged 1 3 1 3. 7 : '. 1 30 ^ 3 7 the brieadth . 



RECAPITULATION of the principles of Arithnktu 
and Algiifra. 

A X I O M L 

Since whole numbers increafe, and decimals decreafe in a 
decuple proportion , 10 is the univerfal ratio of any feries of 
numbers whatever ; and the reafon for carrying at 10 in ad" 
dition and multiplication is felf-evident, fince 10 in anyplace 
to the right is equal to i in the next place to the left.. Hence' 
alfo the reafon for Carrying according to the fubdivifions of 
any integer, when feveral denominations are to be added. 

A X I O M II. 

If two numbers are equally increafed, their di&rence is 
always the fame. Hence the reafon of borrowing 10 in one 
place to the rii^ht, and paying it back by carrying i to tbc^ 
next place. Hence likewife the reafon will be evident^ for 
placing the firft figure to the right of the produft of evSry 
particular multiplier diredtty below its own multiplier* 

AXIOM JII. 

The multiplicand will be inCreafed or diminiibed) inprd^ 
portion to the multiplier^ when the fame multiplicand is »fed. 
Hence the reafo'n why the multiplicand is increafed, when it 
is multiplied by any thing greater than unity, and decreafed/ 
when it i& multiplied by a fradlion. . 

A X I O M IV. . 

The dividend will be incrcafed or diminiflied in proportfon 
to the divifor, when the fame dividend is ufed. Hence ttt di* 
vide by any thing greater than unity, will quote a number lefs 
than the dividend ; and," on the contrary, to divide by any 
thing lefs than unity, will quote a number greater than the 
dividend. , ^ ♦• ^ . 

A X I O'M 
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A X I O M. V. 

The whole is equal to all ics parts taken together. Hence 
one fum may be made equal to feveral by addition, and fub^ 
tradion may be proved by adding the difference ta the leaft 
given lum. 

A X I O M VI. 

If equal quantities are added to equal quantities, the (uttii 
will be equal i and if equal quancitics are taken from equal 
quantities, the remainders wUI be equal. Hence th^ reafon 
of the redudion of equations by addition and ^ubtra£lion« 

AXIOM VU; 

If eqaal quantities are either multiplied or dividei hj othtt 
^ual quantttieSf the produdbs and quotients will refpediveiy 
be equah Hence the reafon of reducing equations by multi- 
plication and divifion, and of abridging commenfurable terms, 
and cancelling equal quantities and numbers^ 

AXIOM VIII. 

To multiply any quantity or number by other quantities or 
numbers continually, is the fame as to multiply by the pro^ 
dud of thefe other numbers^ Hence the reaibn of multiply** 
ing by component parts, isfc* 

A X I O M IX- 

To divide one number or quantity, by other numbers or 
quantities continually, is the fame as to divide that one quan- 
tity or number by the produd of the reft. Hence the rcafoa 
of dividing by component paru, (stc, 

A X I.O M X. . 

If four numbers or quantities are proportional, the refbingle 
•r produfi of the extremes will be equal to the produSof the 
means i and, vice urfai if the produd of the extremes be 
equal to that of the means, the numbers or quantities are 
proportional. 

AXIOM XI. 

The quotient of any two fucceeding po«ver», when the 
Acxt higher is divided by the next lower, exhibits the root of 

rhefe 
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there powers. On the contrary, tf any power is multiplied 
by the root of that power, the produd will be the next higher 
power of the root ; and if a higher power is divided by the 
root, the quotient will exhibit the next lower power^ Again^ 
if a proportional part of a higher power is divided by a pro- ' 
portionsd part of the next lower power, thequoiient will ex- 
*btbit a proportional part of the Toot. Hence the firft figure 
or figures in the root of any power being raifed to the power 
Aext lower than that whofe root is wanted, and that power 
multiplied by a' number tXpre&ng the proportion which the 

i!;iven power bears to its root, produces a proportional divi^ 
or, whofe ratio,- compared with the dividual, is a propor- 
tional part of the root, which being annexed to the formcfr 
part of the root, and raifed to the full power of the given 
jtiumber, will be either the whole^ or a proportional part of 
the given power, difcoverable by fiibtraftiony &r. Hence we 
have a general rule for extrafting the root of any powcf 
whatever. 
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THE 

UNIVERSAL ACCOUNTANT. 

PART IV. 

The Applrcatian ^of Aiithmetic to the 
Buliiiefs of the Merchant, t:he Banker, 
Cuftcmi'-liGtife, Infirrance-^office, Wv. 

CHAP. I. 

Simple Proportion^ or Rule of Three. 

PRoportion maybe defined in general. The identity^fimi* 
litude, or equality of ratios, as ratio is the relation* 
or habitude of two numbers, which determines the va- 
lue of the one from the value of the other ; for inftance, the 
ratio of 4 and 8 is 2, and the ratio of 8 and 16 is likewife 2 ; 
hence, 'the relation betwixt 4 and 8, and 8 and 16 being the 
fame, thefe four numbers are faid to be in proportion. 

The rule of proportion, or rule of three, finds a fourth pro- 
portional to three numbers given, one of which (hall have the ■ 
fame ratio to that fourth, which exifts betwixt the remaining 
two, as was demonftrated in- the algebraic part.^ But tofpeak 
in applicate terms : * ' 

Proportion is that rule, by which the value, quantity, or 
number of one fpecies of things is proportioned to the value, 
quantity, or number of another fpecies of things, according 
to ibme fixed ftipulation, or known conclufion. For inftance, 
if 1 purchale 4 yards of cloth for 10 fhillings, and then a- 
gree to take the piece of 16 yards at the fame price />tfr yard ; 
it is plain-that the thing rcqufred here, is to proportion the 
price oY 16 yards to the price ftipulated for 4 yards, by ftill 
prefcrving the fame ratio betwixt 16 yards and the price there- 
of. 



Chap. I. Rule of Proportion, 171 

of, as betwixt 4 yards and the ftipulated price of 10 (hillings. 

yds. t. yd5\ 
Thus, 4 : JO : : 16 : 40 ; in which 16 hath the fame ratio to 
40 that 4 hath to 10, and 10 the fame ratio to 40 that 4 hath 
to 16. 

All queftions in this rule are either in a diredl or recipro- 
cal proportion. 

1, Dired, when the firft bears the fame ratio to the fecond, 
as the third doth to the fourth ; in which cafe, the greater 
the fecond term is in refpcdl to the firft, the greater will the 
fourth term be in refpedt to the third, and the contrary, 
4 : 10 : : 16 : 40. Here, becaufe 10 is greater than 4, 40 is 
proportionally greater than 16 ; and 40 : i6 : : 10:4. Here, 
becaufe 16 is lefs than 40, 41$ of confequence lefs than 10 in 
the fame prop6rtion. Hence we have this corollary for pro- 
ving all operations in direct proportion, that the product of the 
extremes will always be equal to that of the means : for it is 
^in, that 4 X40=ioXi6 

and that 40X 4=16X10 

2. Reciprocal, when the third bears the fame ratio to the 
firft, as the fecond doth to the fourth ; in which cafe the lefs 
the third term is in refpe£l to the firft, the greater will the 
fourth term be in refped to the fecond, and via verfa. For 
inftance : Suppole 8 men could do a certain piece of work in 
4 days, and it were required to know in what time 16 men 
could do it ; upon the leaft confideration it would occur, 
that 16 hands would do more work than S, and cbnfequently 
require lefs time, wherefore, as 8 : 4 : : 16 : 2. In which 16 
bears the fame proportion to 8 th^t 4 doth to 2 \ and by ihift* 

^ ing the fuppofition, 16 : 2 : : 8 : 4. Hence, when the terms 
are in reciprocal proportion, the produdt of the two firft terms 
will always be equal to the produ<^ of the two laft. 
For 8x4=16x2, and 16x2=8X4. 

From the foregoing confiderations are deduced the follow* 
ing rules. 

1. For ftating, of ranking the numbers in a proportional 
order. Make that number the third term upon which the de- 
mand lies ; that number the firft term which is of the fame 
kind, or fignifies the fame thing, with that term which was 
made the third \ then will the remaining one, which is to pof- 

rfefs the fecond place, be of the fame kind, or fignify the fame 
thing, with the fourth* or number required. 

2. For finding a fouirth proportional. If the terms are in 

Y % direa 
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dired proportion^ that is, if more require more, or Ids re^ 
quire left, the product of the two laft divided by tbefirft will 
quote the anfwer, or 4th proportional. — r-But if the tertns 
are in reciprocal proportion, that is, jf more require lefs, or 
Icfs require more, the produd of the two firft divided by 
t}ie laft will quote the anfwer, 

EXAMPf^ES. 

1. Bought 1420 yards of ofnaburghs, at 12 j. thefcore^ or 
20 yards j what will be the charge of' the whole ? 

yJs. s. yds. L. L. s. , 

Firft 20:. 6=12 : : 1420:42.6=42-12 
i'or 1420 
•6 



2|o)85.2Q 

42.6 
fitid 20X42.4f=.6Xl42,Q 

2. It is computed that 6 qien would build a w^Il in 40 
(days, but tlie proprietor would have it finifted in ib days ; 
how many men, according to that computation,^uft be hired 
for building the wall ? ' * 

days m. days m. 

Firft 40 : 6 : : 10 : 24 

For 40x6 

" -=24m/ff 

10 

and 10x6=10X24. 

Ulu/lratlon of the, laft twa E^amfh* 

In the firft example, the number upon which* the demand 
lie? IS 1420 yariis, and therefore by the rule it ftands in the ' 
third place ; the porrefportdent number to 1420 yards muft be 
that one of the other two which implies yards, or fome de- 
nomination of that integer, which in this cafe is found to be 
20 yards, and therefore by the rule adopted for the firft term : 
but to prove that we are fo far right, we have ftill another 
check, namely, that the remaining term for the fecond place 
piuft be mone)^, bec4ufc by the queftion the anfwer mui^ be 

money : 
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money : here we find it is 12 ihillings, and therefore we may 
conclude that the terms are properly ftatcd. Next, we confi« 
der that the 3d term, 1420 yards, contains a greater quantity 
than the firft term, 20 yards, and confcquently requires a 
greater price j thcretore we conclude the terms to be in dired 
proportion, and Hnd che anfwer, by dividing the produA of 
the two lift terms by the firft, ' ^ 

In the fecond example the demand lies upon ten days for 
the 3d term, to which 40 days correfpond for the firft j an4 
jS men muft be the fecond, becaufe it correfponds with what 
is required. 1% will likewife be obvious, that tp. finifli any 
work in ten days, will require more men than it would do to 
^Ai(h it in 40 days, and therefore we conclude that the terms 
are in reciprocal proportion. 

OBSERVATION. 

When the terms are mixed numbers, or of different denoi 
fninations, they may be made homogeneal by reduction, vuU 
gar fradlions, pr decimal^ ; and the operations thereafter ab- 
breviated, when poifibleji in any of thofe methods propqfed in 
the firft part, which may feem moft adapted to the purpofe $ 
or by other methods which ju(lgment and experience may 
flidate, equally, and perhaps ftill better calculated for di^• 
patch. 

To give a more particular idea of my meaning, I fliall vary 
the work of the next queftion, by different methods of ope- 
ration, and afterwards give the folution of others in that me- 
thod which bids faireft for difpatch, which, next to accuracy, 
ougKt to be the principal obje<Sl attended to by an accountant $ 
and though fom'e figures that are not neceilary to the opera- 
fion, fuch as the ftating of the queftions, for the fake of 11- 
luftration, may be introduced, no figure {hall be omitted, for 
the fake of an affefted brpvity, which I myfelf have occaflon 
to ufe in the operation. 

^e/l. 3, If for 5^ yards oY velvet I get £. 4, I2 J. what 
may 1 reckon '84! yards v^ortb^^ which is all that I have of 

the ^Lind ? . , 



X. By 
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I. Byredu£tion. 

Tds. i. s. Tds. L. s. 

5i • 4-12 r. 84I \ 67-]^ 

a J vs. 338 qrs. 

I76 

|042 



23) 31096 



2Jo) I3s|2 «• 
£• 67-13 
9« By vulgar fra£liosi$« 

£3 . 95 ^ . . ^^9 . £554-8^ 
4 "ao ®^ 5 "^ "a ' ^* 230^ 

For 23 X 169 

5X2 

^ =5^H4*=^- 67- u 

23 

3. By decimals. 5.75 I 4.6 :i 84.5 

Abridge the dividing and mul- 
tiplying terms equally by 5, and 
they will ftand. 1.15 : 4«6 •• 16.9 

Again .23 : 4.6 1 : 3.38 
by 23 .01 • .2 .2 

.ox) .676 



4, By 
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4. By component parts. 

Yds. L. s. rds. 

5l : 4-12 :: 844 : 
7 

3a 4 
12 


L' s. 
67:12 


386 i into 84 
2 6 into i 




23)38814 

16 18 

4 





Z* 67 12 Anfmer. 
Many of tfaefe figures might have been omitted but for 
illuftration. 

5. By muliiplyiQg the number of yards 'fttv into cbe |trice 
of i yard» ^ of which is found by dividing the given price 
•92 u by the number of ^uaners in the firil term 23, atid the 
^ootient will be 4 r. whicii multiplied by 4, produces ij&r. ; 
then 16x84^13529 as formerly. 

6. Or take ^for 4^. of 338 quartets, and you will have 
Z« 67, 12 X. as before. 

7. Or multiply 84.5 by .8, tfaedicimalof 16 x. and it will 
produce Z. 67, 12 x. 

^</?. 4. Bought 36 pipeaof wine for Z. 1221 : 19 : lo, 
how may I fell it per pipe to fave one for my own uie, and 
lofe'nothing on the purchafe ? 

NoU^ When one pipe is deduced, there remaina 35^ to be 
valued at the given price. Therefore, 

Pipes^ Z. s. d. Pipe. Z. s. d. 
15 : 1221-19-10 • I • 34-i8-3i 
♦or 5) 1221 19 10 






7) ^44 7 "4 
34 18 3l 



S^ejf. 
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^«5/?. 5. The perpendicular height of my ftaff from the 

found is 4 feet 3 inches, and it cafts a fliadow of 5 feet 
inches ; what is the height of a fteeple which cafts a fiia- 
dow of 573 feet 9 inches at the fame time of the day ? 

By reducing the inches to decimals^ which is done men- 
tally, and dividing the two firft terms by 5, the terms wiU 
ftaod thus : 

Sba. H. Sba. H. 
I.I : .85 1: 573.7s : 443-4* 

For 57375 
;8S 

286875 
459000 



1.1)487,6875 

— — Feci. Inch. 
4+3-3S»^+43 - 4* Anfmr. 

^Oift. 6. What will 245 days fahry amount to at 85 guU 
kieas per annum ? 

Becaufe the third term i^ days, the firft term will be 365 
day8=i year, and that term and the third being each dividtdl 
by 5, ^e terms will ftand abridged thus : 

Dayu L. Days. L. s. d. 
73 • 89.25 :: 49 • 59 '« ^i 
For 89.25 
7^ 

624.75 
7 



73) 4373-^5 



59.907=X. 59-18-1J 

^ueft. 7. How miich printed paper i of a yard broad will 
line a room 70 yards in. circumierencej and 6 yards high ? 



keciprocallyy 



Br. Length. Br. Length. 

Rcciprcicilljr, ai6 I 70 :: .75 . • 560 ^ , 

fox '• 70' ' ^ 76 

6 ,,or 24 

'■■■'■■'•-' 'I >■ , - " ' __. '■' - 

5) 420.00 3;j.i6^, ^ 



5) 8400 -^ " * . 560' 

3) i68«r -J 



. j{ 



i6o Anfwer4^ / 

Or abridged^ 
Thus, Thus/, Oirthui, 

14 U- -~^ 7o=6X4-^3 

•15) 84 . •05)^8 7^ ^ 560 

^5/?. 8. Wta^ tfiajr one favc at the yc^r^s eni^ ^h^-liath 
Z« 456, 15 s. pirannumy and fpcnds bniy Xr4> k'3 s.4^'P^ 
week ? 

f^irft find What be fpends a-ye^r."- • c . , * 

^/fi. z. J. d. Weeh. x;: ./. 1/. , 

I • 4-13-4 •' S3t •242-1:^-4 
For 4 13 4 or '|5a - 4IehathX*456nj o 
10 4-I' Hefpends:ja4^ixi3.4 

5) 46 13' 4 n ^ «<>8.. r.Hp. farce ^14 1 8 

233 6 8 . 

968 242 13 4 



Ht rpeadt — 
aannally 242 13 4 



^Jl. 9. i^can ditch 40 roods in 20 davs, fican do it in 
30 ; in what time will they do it toecther r 
Vol. I. ^JS This 
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This requires two operations* 

\Jt>afs. jR. Pays. R. 
Firfty for vt^liat ^ &Lh do in J3*s time, 20 • 40 I ! 310 • 6g 

R. R. D. R. D. 
For what tinie they Will take together, 60+40 • 30 • 1 40 : 1 2 Jnf. 

^ifl' ic«. If ten men ot 14 women can drink a butt of 
beer in Sj^days, in what tioie wodd 4 men and 6 women 
drink it ? ' - . 

M. w. M. ir. 

Firft, 10 : 14 : 4 : c.* 

ff". Days: -S^, IT.. 
Tben^ 14 • 87 « I 5-6+6 reciprocally : 105 days, 

.For '"'^ 



11,6) i2i8.d 

105 ikpi^'Anfwer. 

^Ji. If. When the bufhd -of wheat fold at io s. the 
fourpei}ce lj»af weighed. 44- tf. what ihould t^t fiupence loaf 
**trt^r^hen the Jfc . 

i. lb. s. . . 

Firft, 10 : 4-5. ••.Ji5 «^«cif "^psJly: ' $ 

0« Ib^ iL lb, .^ 
AnA*, 4': 1 ::;6 * Ai "' 

o fihd^{Duknibm« .ftte To fimplfc; that tl» opewtioft inay be 
9n^icljt|aeiital.i. i .1 

/- J^«5*.* 12. •Tliferei^ a caft^feet 9 incites Ioiig>-5 feet 3 
inches broad, and 7 fi^t^S iMhes thick, ^hat freight will it 
pay at L. 6, lot. per'\\^ i \ ^j " 



«-75 
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d.75 
si 



Fta. L. 



33-75 
1.6875 

35-4375 
7* 

248.0625 
17.71875 



40 ; 64 :- a65.78ia5 : 43-ii9S 
6t 



1594.68750 
132.890625 

40) 1727.578125 

^(fl* 13* A merchant, in balancing \m book$, finds ht 
is due L. 575, I7 f. and that his whole TuUei^t taken together 
goes no higher than L. 487, i%s. bd.i {low much may he 
ofier hisxreditors of the pound i 

Debt. SubjeSf. J>. Sub. 

575-85 • 487-925 :: 1 : 16 ii| 

For 575,85)487.925(.847=i^ HI Anfwir. 
460680' 

27245<> 
130340 



421 100 
402095 

19005 



Juifi. 14. A merchant wants a piece of ground liefore his 
or tenement paved with ftones, 3 fcet-by 2 \ the ground 
is 30 yafds by 4 ^ r equiried the number of ftbnes ? 
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30 








4 


J^at. 








3 






120 


% 






9 


... 


St. 






6 : 


I '■'' 




1080 




For 


6) 


1080 



z8o Stonaf 



^eft. 15. If I lend a friend £. ^00 for 6 months, how long 
ought I to retain iL. 500 of his 4t another time to inderoni^' 
fy myfelf ? 

X/« w« JLf ffi» 

200 ; 6 ^'. 500 • 2| Anfwer^ 

^eft. 16. When Z,. 36 valued rent pays 4 J. xo^. of ccfs ; 
l^hat will L. 70 pay ? 

i. </. 
9 4* 



L. 
36 

» 


• 4- 


r 


£. 

; 70 : 




33 


10 . 
5 




6) 


169 


2 




3) 


28 


~j 


, \ 




;. 9' 


4f 


Anjkver^ 



The following queftions are propofed and anfweredy butr 
the young pra£titioner is itferr^d, for the method of folution> 
to the application of the foregoing. 

^ueft, 17. Suppofe a purchafe is made of 5 pieces Putch 
hoUand, each meafuring 56 Flemiih ells, at 3/. ai. per t\\ 
Flemtfh, what will be gained upon the whole, if it is fold at 
5 5, 8 d. per ell Englifli ? Jnfwer L* 3> 5 i. 4^* 

; Siuijt. t8- 5Vbcn whe^t .was at \%s, the buChcl, tfc^ f>i. 
loaf weighed i:<lh. 4 pz. what ought it to \^gh if heQ |he 
wh(5at falls to 9 j. dd.? 4nfwtr i lb. 8 9z. J^pwts. 3 gr. 

^efl. 
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Slueft. 1^. There is an iflUpd 134 riiilcS In cltcuiftfcrcncc, in 
larhiqh al the fame Inftant^ and from the fame point, 4 and 
^ fet out t)ack to back, to uavel round Ft. 4 travels 1 1 jniles 
every 2. days, and j5 1 7 every thrpe days. After what time, and^ 
bow many miles travel to each, will they m^et ? Anfwer^ 4 
will travel f>6 miles, B (58, and they will meet in J2 days? 

J^j/?. 2P. If the longpft end of the beam of a balance be 
36 inches, and the fhorteft '27 ; how much fufpended on the 
JJiorteft end will equiponderate 84 lb. on the longeft end ? 
Anfyuer 112 Ibf 



CHAP- IL 
COMPOUND PROPORTION. 

IN this rule five numbers are given to find a fixth propor- 
tiona), which maybe anfwered by two fucceffive operations 
in the laft rule, but much more expeditiouiiy as follows. 

Of the given numbers three are conditional, or fuppoied; 
and the other two move the queftion ; therefore, of the three 
conditional terms, let that which is the ^principal caufe of 
gain or lofs, increafe or decreafe, a<9ion or pafllon, be put 
for the firft term ; that number which denotes diftance of 
time or place be put for the fecond term, and the remaining 
number which will denote aSion, paflion, gain or lofs, be 
put for the third term, then place the other two terms which 
move the queflion in the fame order with the preceding. 

Rule I. If the term fought be of the feme name with the 
firft or fecond, multiply the ift, 2d, and laft terms continual- 
ly for a dividend, and the other two for i, divifor, the quotient 
arifing therefrom will be the 6th proportional. 

Rule 2. But if the term fcught, be of the fame name with 
tb« 3d. the coyytinued produS of the three laft terms, divided 
by the produft of the firft two, will quote the fixth propor- 
tional. 

^usji. I, If 8 mejn receive L. 4, t6 x. for 6 days work ; how 
ig^any men may be paid with L. 19, 4 s, for 16 days work ? 

men, days. £. days* L. 

8 : 6 :: 4.8 : 16 : 19.2. 

I L L U. 
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ILLUSTATION. 

tf 8 men ttr 6 <Jays work receive L. 4, x6 x. Thcfe »rc 
the conditional or fuppofed terms in the queffion, ami there- 
fore poflefs the three firft placet; 8 men, as being the caufe 
of adion, or gain, make the firft term ; 6 days, as being the 
Q>ace of time, make the fecond* and the money which is gain- 
ed in that time becomes the third term : then, becaufe days wet 
j^at before money in the conditional terms, j6 days ftand be<^ 
for L^ 19.2 in the terms which move the qucftion. When 
the terms are compared, it occurs at once that a number of 
men is demanded, and therefore ihe aueftion is wrought by 
the firft rule, and may be previoufly abridged as follows. 

fnen* d% L** d* 
State refumed 8 ! .6 I I 4.8 I 16 • 19.2 
XI .8 2} 24 

12 Anfivir. 
Here it is necellary only to divide by 24 by 2 after the terms 
are abridged* whereas otherwiie the procefs would have been, 
8x6x19.2 

gf2 
6x4.8 

i^K^k 2. If the iotereft of £« xpo for one year is L. 5» what 
wiUDe the intereft of L. yjio in 120 days i 

100 I 365 I £. s : : 5780 • 120 
73 J lao 

73) ^J^<^o 



Z. 95 o 2i 
Here the term ft>ught was of the fame kind with the third, 
tad the anfwer fbund by the fecood rule. 

OBSERVATION, ^ 
If we put N= the given number of mtn in the firft que* 
flion, ^a6da7s, their time, S=:Z.4, 16/. their wages, T=:i6 
4aya, the lime propofed intbequeftion, PsaZ. I9t4i. tbcfum 
propoM, and «s the number of men required. 
If we ftate it twice, it will be 



pmr 

T. S:N: '.Pl-^ the number of men in «qual timet. 
2. /.-g-.. r .tf. 



By 



Bjr muUiplTtng e)ctrtmcs aqd aieans» it will be 

and by divilion \ ^ . ' '■' 

<a B"^ accorfliag to tkt rtile, and fo of. ^njr otker. 

j^«g/7. 3. An undectiiker contrgftcd ^ct finiiVspo jiktit 9^ 
titfn^ikein joday^ aod for that purfM^eiiMr^d ^nicn; but, 
at thp (Bispisation.of ao day$» be founds )be jiad s»nly gQt itm 
leagtb.of ddojrtrds ; bow many menjiiMftjbt added t« gniiik 
^e wprji in the ftipulailcd tiine f 

m. d, yds. d. yds. . -. . .';{00 

♦0 : io :: »^ ;.ft9 ; 240 , . . 169 1 

By abridging the tcrmU and ttecelting jm equal number of 
eipherSf 

*/■ at y^'d: yds. '\ ' r' ' •^'* ' : 

• It ^I bc^ 6 1 1 :: i^ rr :'i4-o. 'v * * y \ ^5 

Then6><iXt4diw«r* - - * -^ 

I S S I 1 o from which deduce the men he b4d> viz^ 

^a 6o" ■ . ^. •.- . 

CO to be added. ; ^^ 

All quefttons in tlris fule may be readily f^Mved b^inulti- 
plying the divifor int6 the quotient, f he produAo^ "wliwh muft 
always be equal fO the divideiid \ or by fhrffting the tMtf icici>s[ 
of the queftion thus : If 103 men in lO dayioai^fihilh t4e^ 
yard^ how many ysrdii^iiHiy te inen fittift in ao day»; f^c 

RULE oy conjunction! '[ 

TBe rule of conjuaSion joins together levieral ftatings, 
io the rule of proportion into one, agndby the relation 
tliat feveral antecedents have to their confequcots, the pro-! 
portion between the £rft antecedent and tbf laft confequen^ 
is difcoVeredy as well as tbe proportion between the others 
in their ievend fclbeftir 

^ To 
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To diipofe this* rule aright, the aticecedcnts muft be ran- 
ged in the left-hand coluron). au4 the confequeots in the 
right-band one« 

The firft antecedent and the laft confequent, wbe/e ante- 
cedent is fought^ muft be of the like fpecies ) fo mirft the fe- 
cond confequent and the third antecedent ; and this order 
muft be. continued throughout the Wholes ' 

Th«tenxi5 being thus dirpdfed, the diyifof js found b/- 
fnultiplyiog'all the antecedents iflftt>ene-ailothercM^nuallyy 
and the divi<fend by multiplying M the conrequjetits ^in^ the> 
fame manner, the quotient arifmg from (hefe two fafiors'gives 
the antecedent required. ... < a 

This rule may be (o abridged' by candeUing eqU3it quantities 
and abbrertating commenfurables, that the whole operation 
may be p#i^ormed with very little trouble. 

c .' :..:•£> X -:A. M ^r. h E -S. ' .r. i; ; : 

j.Suppofe loo/^. of ABifterd^m=:iOoA. of Paris, 1 66 'il$. 
of Paris =150 li. of Genoa, . ipo If: of- Genoa r 70 Ib^ .of 
Leipfic, 100 lb. of Leipfic = 1 60 IB, bf Milan j how many tbsm 
of Milan will equiponderate 548 lb. of Am^^^d^i^i^: :• 

Antebedenfs. Confequents. / Ab'ri3ged. 

lb. lb. \ Am. Coo. 

100 of Amftcrdam=ioo of Pari^. V 5 3 

ICO of Paris =150 oF Genoa.- 5 2 

• ' :rXO0 ^ Q$m^i '= 700^ Mipfic. . . . • •-..'-i I: *. 7 

. HlPP.pfi Wpfic. 5=i6o of Milan* », . >« 548 

How Q^anyc^ Milan =54Sof;.Ap^rdam? 

Thea.3)s;aX7XS48 < i :: . 

— r==9204f lb. si Mil%te:548 /*,.of Amftcrdi, 

5x5 

I L L U ,S T R^ A. T I O N. 

The two I go's on both fides izntA each other, and let the 
laft cij^be;' of the three remaining antecedents bQ c^c^lcd, 
100 lb. of Paris, lob lb, of G^rida, aad 100 Ibl ofLefpilc, 
which is dividing them by 10 ; and to preferve the eqpality^ 
on the fide of the confequents^ cancel alfo the laft ^iphers<iu 
'SO, 70, and 160 ; after which divide one of the remaining 
f o's on the antecedent fide by ^, and the 1 5 on the conTequent- 
fide by 5, and the quotients will be 2 on the Tide of the 
antecedents, and 3 on that of the confequerits ? then 2 will 
meafure 2 on the antecec'cnt-fide, and 16 on the ct^nfequent- 

fidci 
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fide; as it will d6 lo and 8» and the quotients thereafter will 
be 5 and 4; whtch being again repeated for^the remaining 
10 and 4 on both fides, leaves another 5 on the antecedent* 
fide, and 2 on the cohfequent fide. And as there is no fur- 
ther rooin for abridging, by reaibn of the Oiid numben 5 and 
5 on the one fide, and 7 and 3 on the other, the operation is 
made, and the anfwer found as above. 

The uie df this I'ule may be ektefided to all queftion^ in 
proportibii Whatever^ whether fimple or compound, integral 
or fradional. 

Exam. 2. If t2 jrardsof cloth cfoft L. I0» lOi. what will 
io yards coft ? 

Ant. Con. Abridged. 

12 yds. L. ro.5 3 10.5 

What will 20 yds coft ? 3 

• Then 10.5X5 

= £. 17 10. 
3 

Exwn. 3. If £. ibo in 12 months gain L. 5 intereftj wbkt 
will L, 500 gain in 6 months ? 

Ant. Gon. Abridged. 

X. 100 principal L. 5 inteteft. 2 5 

in 12 months. 6 months. 5: 

What interefl will 500 principal gain ? 
Then 5X5 

'^ — =1.. 12 10 
2 

Exam. 4« If 18 roods of ditthing be done by 3 tnexl in 
t6 days, when the day is 15 hours Tong, how much may be 
done by 8 men in 4 days, when the day is 9 hour§ long f 

Ant« Con^ 
3 men* 18 roods 
16 days. 4 days. 
15 hours long. 9 hours long* 
How many roods may 8 men do r 
£ach fide being properly ^bridged, it will be 
6x3X2 
=71 

Vol. 1. A a Exam. 
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: Mxim. s* M U 4^. be carried iQ<^ mil^ f^r 6 jg«*ii>6?«i. 
bpw wajjiy rw^ oaay hft carried 150 n^iles fo^. 1.51 gi^ci^^ I 

Am. Con. 

FJrft, 1 2 cfvt, 6 guineas. 

TOO mijes*. i50TTiifci. 

• 'For 12 guineas how many at'^ 

.Abridge both fides, and u will be 2x2X12 



£;twii^ 6. If lamert build a waM 3p feet J9n]B^ ^fee^ V'jh, 
and 5 feet thick, when the day is lo hours long, in bow 
many days will 60 men build a vicall 300 feet long, 8 feet 
high, and 6 feet thick, when the day is but 8 hours long ? 

The terms* being pi^o^id}^ s^rranged andiiahfidged^ it will 
be 2x30=60. 

Exam. 7. If 24 men dig a ditch 724 yai;ds long, 7 feet 
deep, 3 feet broad at the bottom, and 5 feet broad at the top. 
Iff 2,36 (iayfr, w^hen tJ^ey ^£k I3^bo^rs^^]ild ^4 minutes. etch 
day; in how rhany days will 16 n^ dig;^ ,^tch 975 yard> 
long, 9 feet deep, 7 feet at the top, and 5 at the bottomy 
when. they work 12 hours and 36 minutes evefjidlay? 

The ^erms being properly arranged and abridged, it will 
be • 

3Xs9X'2o'fX975 

—=1520 days. 

2x62X181^7 

S^am- 8* If I.8tn^b4m4awall4p£ip€;tjf|ng| 3/e^ttbipk, 
%nd. i^ feet higb» in isj^d^yg,^ hovv ma/ry qieft pauft b« e'qjr 
ployed. (Q build a^ w^ll 369 . f|^et long, 3,feef thjl^^, a^, iq 
feet high, in 60 days ? 

The terms being properfy arranged and abridged, it will be 
2X9X3=54 men. Jnfzverf. ' ' * ' 

All queftions peVforti^*6d, ?n this manner may be quickly 
proved by revcffin^'itbe ^ueftWn r thus. If '54 meo build a 
wall 360 feet long, 8^ feet thtck^ and 10 feet high, iif 60 
days, how many men, isfc. ? The anftvcr will be found to 
be 18. 
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C H A P. IV, 
RULES OF PRACTICE. 

THcfe compcndlums in proportion, which are diftlnguifh^ 
cd by the name of the rules of praSiice^ becaufe they 
were invented occafiopallv by merchants in expediting prac- 
tice, comprehend a great part of the calculations uftd in 
counting-houfes, particularly when an unit i^ the frflrtortti in 
the proportion ; and it is certain, when^ny (^rocefs is fhorc 
and unperplexed, one is lefs liable to errotif fhan when he hath 
to do with heavy mulciplicatiorts kial divj^oiii. In order to 
aflift the young practitioner, I have inf^^rted a table of aliguoc 
parts, and given the Method of invehtVn^ it. ' ' -"•" ^ 

Table of the aliquot parts of a pound* 



s. 


d. L. 


X.. d. L. 


10 


o = i 


■ I ^ = A 


6 


8 = i 


1 — o =: ,V 


5 


0=J'J' 


' ■-h'^zr.^ 


4 


o-arf 


• <»-6 = ,'* 


3 


4 = i 


0,^4?:^: 


2 


6 = 4 


< o;T=.y. 


d 


o-^^> 


io »=:f^^ 



This table, and any btker of tfee fame kiftcf^ mi^ Iw^-rffefl* 
cd by reducing the given parts or denomiikitiofft to the loweft 
name mentioned in them for a divifbr, antf an unit of the in- 
teger to the' ikflfe daffee for a dividehd, the quotient is the 
fradional part in its lowed terms ; for inftance, 6 s, S d^o 
pence, and i /. =214:0 pence ; but *^° = 3, cohfiSqu'^htty 6 /. 
8 d.:=^ of I /• and fo of any other. 

Cafe I. When thtf price ef the mteger is any aliquot part 
of a pound contained in the fable, the anfwer is found by one 
fingle divifion. 

Exam. I. At lOi. what coft 375 yards? 

X. 187 10 foriof i/. remaining = 10/. 

A a 2 Exam. 
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Exam. 2, At 6 s. 8 d. what coft 545 lb.? 

3) 545 

£•181 13 4; here the remainder js S^X(S/. ^d. 

^xam. 3f. At 5 x. what coft 475 yards I 

4) 475 - 

L. n8 15; for|z= 15 f. 
Exam. 4, At 4s. what poft 274 yards? 

s) 274 

£. 54 i6; for ^3: 16 j. 

Exam. 5. At 2s.6d. what coft 87 c /i. ? 
8) 87s • ^^ 

X- 109 7 6; for 3x2 J. 6i. = 7x. 6^. 

iW^w. 6. At 2 s. what coft 7425 yards ? 
Jo) '7425 

I. 742 JO J for 5x2 /. = 10 ^ 
^xtfw. 7. At I /. 8^.' what coft 4167 yards * 

/<• 347. 5 5 ^or 3x1 J. 8 rf. = 5 J. 

/fofllf. 8. At 6i. what coft 4578 yards i 
4|o) 457lg : 

If. 114 9; for 18 fixpeiH«s2?9x, 

£^tf^. 9: At 4^. what coft 975 yards ? 
60) 975 

•t. 16 5i. for 15 fourpcnce3 = 5i. 

fxam. 10. At 3 d. what coft 687 < yards ? 
8|oJ 687IS 

^. 85 18 95 for y =s 18/. and the rd- 

mainiiig3X^rf. 

Exam* 
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Exam,. II. At a d. \Azt coft : 3745 ounces ? • 

i2|o) 374|s 

Z. 31 4 It ; for V =?= 4/- 2 ^/. 

<C^ 2. When the given price is any even part of a pound 
lefs than 2 d, it will be an evei) part uf fome of thoie men- 
tioned in the table, and the anfwer is found by dividing; and 
fubdividing accordingly. The remainders may be valued as 
above, or carried on decifnally. 

Exam. .!• ,At i farthing what coft 3600 yards ? 
12] 3600 , . * ' 

80) 300 threepences 5 for 12 ^r = 3 ^. 

£.3 1 5 by the table. . . , 
jSxam 2. At i^ d. what 504 yards ? 

jj^rf.=Jof^rf. therefore '4) 504 . , 

^ 6) 126 fivcpences. 

' 8) 21 half-crowns. 

X. 2 12 6 by the table. 

Cafi 3« If the given price is no aliquot part of a pound, it 
will be compofed of aliquot parts, which either may be divi- 
ded for feverally as before, or, when the remaining part is 
any even part of the foregoing, divide the quotient for it, and 
thefum of the quotients will give the anfwer. Sometimes we 
can, witl| great propriety, divide for the neareft aliquot part 
above the gfven price, and when the value of the difference 
is fubtraded from that quotient, the remainder will be the an- 
iWer. A few examples will be the beft illuftrati6n« 

Exam, !• At lid. what coft 8754 /Jf. ? 
120) 8754 

Ad. Uiof id. 4) 72 19 It id. 
18 4 9 It id. 



1. 91 39 



By 
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By divMiiig for the next anen part, viz. . j rf. 
80) 8754 

6) 109 8 6 at 3^. whereof i=f. 
18 4 9 at i 

■ II I • ■! rt I 

. X, 91 3 9 remains for anfwcr. 
jEmot 2i At i|i& what coft 574 ounces ? 

120) 574 * ' 
""■■■^^'^■^ 

8) 4 15 g at 2 •^. of whicb ^y. 

II 114 at I farthing tO be deducsd. 

^•43 8i Jn/wer. 

Exam 3. At 3^ il what coA 3525 /J./ 
80) 3525 



id. is i of 3£i. 4) 44 I 3 at 3^. 
" o Siati 

Z. 55 I 6f value at 3iJ. 
£^^w. 4, At sl-rf". what coft 4738 lb.? 
S ^' " i of i J. id. 6) 4738 

, r ./ - 8) 789.6666 at 5 rf. red. to half-crowns. 
T or S ^- IS 98.7083 at I in half-crowns* 

; " 8) 888.3749 

jii.o468=Z. iix o ii|. 

^A-tfOT. 5. At 7 ;. 6 //. what coft 5478 lb.? 
4) 5478 

l i I r..i l iH 

2) 1369 10 for 5^. 
684 15 for 2 J. 6d. 

L. 2054 5 at 7x. 6.d. 



Exam. 
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Exam. 6. At Ss^qd, wbjit «»ft478svjitawls ?. ; . 
S*.=J and4i.=:f) 4785 

. 957=f 
3^. is^of5s, 20) 1I96 5=J 

2153 5 ztgsi 

59 rt 3 at 3 d. to be deduced. 

Remains £. 2^93 8 9 art 8f. gfe^. • 

Exam. 7. At 13 X. 8^ rf. what coft 475 yards ? 
^os. = a ) 47S. 

2 J. 6 //.= 4) ^7 10, 
I s. 34/.= 2) 59^ 7 6 
Deduce. T^ of 29^ 13 9 

4' h^i 



i*. 32,6 6 3i -rfS^«r, 

Exam. 8. At 151. 6^. what coft 4834 lb.? 
2) 4834 



2) 2417 at lo.x; 

o) i2?o8 10. at ?j. 

120 1-7 at 6-^ 



^<?/<, .At any price whlqh is any even numb^ qf (hillHigs, 
the value may be found by multiplying by the dc;cimai of tbe 
price, and doubling the unit's place in the prodtt^ for Qui- 
lings. 

Exam. 9. At 14 /. vth^ «oft 475 ? 

475 
•7 

Exam. 
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Exam. 10. At^x* 6|^ whatce(ir494? 

49+ 
/J 



12 f 143 4 
8 



at 6/< 

12 7 at 64/. 

I 10 {c4 at ^ 



£. 161 X 10' at 6x. bid. 
Exam. II. At x8x. 9^. what coft 478? 
40) 478 
•9 

1430 4 at 18 54 

II 19 at 91/. 

S 19 6 



£• 448 2 6 at 18 X* 9^. 

Cafi 4* If pounds are mentioned in the price^ multiply for 
them ; and if there are parts included in the quantity, reduce 
them to decimals, or take parts of the given price for them. 

Exam. I . At 2 /. %id. what coft 325^ cwt. t 
120) 325.25 



650.50 
a.710416 
.338^" 



^' 653.549218 



at 2/. 
at "xd. 
at 



id. 



Valued 653 10 i\\ Anfwer. 
' Exam. 2« If a dividend of i /. 131. 3 i. is made upon- 1 h 
0f the flocks of a leparating company, what Wilt 520 /• 10 x. 
amount to? 

2 526.5 = I 

4 263^25 =0100 

5 65.8125 =0 26 
2 13.1625 =0 06 

6.58125 = 03 

L. 875:30625 £.1 13 3 



Exam. 
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^am. 3. 96 tuns, 1 8 C. 2 qrs, 24 lb. at £• 6, 1 5 s. per tiin V 
96.93571 
6 



8) 581.61426 =J Z. 6 

72.70178 «= 15 f. =4ofZ. 6 

654.31604 = ^. 654 6 3i 

Exam* i^. 47flz. 14. ptut. iS gr. 213/. 151. 5^.? 
a) 47-7375 
3 



2 
12 



143.2125 = Z. 3 Q 

23.8687 ac > O IP Q 

11.9343 = 050 

.9945 = 005 



180.01C0 = Z« 3 15 5 

Exam. ^. 54. oz. gpwt. 14 ^r. at 3/. 18 j. jid*? 
54.47916 
3 



163.43748 for Z. 3 p q 

32.68749 for o 12 o 

1^-34374 fox 060 

1.36197 for 006 

.34049 for o o i4i 



• 3 18 7^a 



\ 



914,17117 for Z 

Exam, 6. 16 tun, 3 hhds, 53 gal. at 28 /. fs. 2 J. ? 
3) 16.960317 f 



135-68253(5 
339.20634 
5.6534 for 65. 8 ^f 
.424 - for 6 ^. 



480,9663 Anjvoer. 

Cafe 5. When there is a fraflion in the given price, it may 

be entirely avoided in the computation, by multiplying thi 

Vol.1. B b given 



194 Of AKI T HMETIC. PrnlV. 

given price, and dividing the given quantity 'f>y the denomi^. 
n^tor of the fradiion. 

Exam. If Required the co^ of 1000 yards failcloth at 94 4* 
per yard ? 

8) 1000 9^ 

Therefore 115 at ^^ jdf For 1000 at 9 J 

•3 

m .u vv ?5 ai 6 i^ 

37 10 attfx. .12 IP at3^/. 

3 2 6 at 6 </• 3 2 6 at I or |. 

10 5ati^f ip satfor^ofl. 

■ ■ . « ■ " ■ ■ 

41 2 zi at 6 J*, fd^ 41 2 II 

Hence it is obvious that 125 yards at 6 f. 7 d* wjll coft juft 
^s much money as 1000 yards at 9-^^. and the fame kind qF 
. reafon wi)I bold good in every other in(lance. 

f^^a/ra. a. Reauire4 the yalup of 1260 yards of iQc)e at 
j/t 4 Z^'' yard r 

12) 1260 \4x 

105 I J. 5^, 



5 5 for I s, 
I 15 for 4^. 
8 9 for I d. 



7^9 
^;rtfiyf. 3. At 5 s. xi^d. what coft 4578 yards ? 

5 ii,V i6) 4578 

/^- 4 IS 5 



286.125 










4 


at Z. 


4 







1144.500' 





143.0625 


at 





10 





7'-53»25 


at 





5 





5.9601 


at 








5 



IJ65.05385 

In the preceding cafes Inhere will be found a fufflcien^nmn-r 
ber of examples for (bowing the method of fi>)yiog any quie* 

•fiiorp 
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igS 



A'lon in the rule of proportion^ when unity is one of the iirft 
terms^ with the greatett expedidon pof&ble^ that can be com-<- 
municated in this way ^ Ac the faimo time I would recommend 
to the youiig arithmetician, to go over all thef^ cafes and ex« 
ampler again and again« till he hot only be well acquainted 
M^ith the mechod5 but be able to do any of the examples quick- 
ly : nor content with that^ he ought, and will find it to his 
account, to invent many more to himieif,^ try them in difFer-^ 
ent ways, to prove one another, and thereby be enabled to 
calculate invoices, bills of parcels^ &Ci for which thefe rules 
are particularly adapted^ and which make up a great part of 
the bufinefs of computation in the counting-room, as hath 
been formerly obferved* 

Spiiimen $f a bill of parcebi 
Mr l*homas JohnHon, bought of ulen and Peters, 

5 pieces of Scotch lioen^ 125 yardS; 

2; Inih ditto, 62c yds, 1 i. 9-! - - 

14. dozen hats^ 7 /. 15/* 6 V. • - 

37 pieces broadcloth,5 5 5 yds, 1 4/. 3-J^. 

48 pieces of tewDS, 480 yds, is, 7^^, 

37 pieces of cheques, 740 yds, 9-} </. ^ , 

675 17 6i 

S^cimen of an invoice, 
loviMce of ftrndrics, ihipped on board the '-^aiirurc, Capt. Patoa 
maftert bound for St Kitts, configned to David Macfarlane mer-* 
chant in Bafieterre, to fell for my account, as under, vix - 
!>. M. 160 pieces chequesr4000 yds, 

IS. i\d. - • - - 
Bales 9 ditto Fife liiren, 2751 yds, 

, 1 J- ikd. 

80 Iri&ditto,2ooo yds,i/. 6{^. 
1 • loo ditto gaazes, 1 000 yd), 3 j. 

i|/ - 

^50 razors, */. 3|^« - - 
429 i^nknives, ()\d, — 90 ditto, 
5^ d.^-^\o ditto, 10^ d, 
2« 1000 pair of fciflars, z\ d. — 50c 
dittO,^!^. — 230 ditto,4|</. 
150 fetsof buckles, i s, i\ <3. — 
iood<^, ip|ijr.— 50 do, %\4, 
^00 pair mens (hoes, a s. 9^^^. 
500 ditto pumps, 3 /. J^ d. 
}• 500 ditto .womens, is* l^d^ 
500 ditto boxes, 2 /• 7! d, 

B b 2 



I. *. 


</. 


20 It 

log 17 


11 




39b II 
63 IS 






L. 
»4S 

224. 
157 



>9 

5 



'57 5 



22 19 



10 

10 

^44 



20 10 8f 




d. 



78s 74* 



80 8 o 



3f02 17 31 



1 168 12 7|=ii68 127! 



196 Varieties in Proportion. Part IV. 

VARIETIES in PROPORTION. 
I N T R O D U C TIG N* 

SO cxtenfivc and Various is the bufihtrs of the counting- 
houfe, that it would be impoffible, with arty degree of pro- 
priety, to croud it altogether into one genera! head : and 
therefore, to render the computations relative to the merchant, 
the banker, the infufcr, the ftockjobber, the cpftomhoufe, 
i^c. as practical and intellig*lble as poffibie, to each fpecies or 
computation I have afEgned a particular variety, in which 
the method of calculation is illuftrated with proper examples ; 
the nature of the tranfacSlions, which give rife, to thefe com- 
putations, explained ; the laws and regulations which regard 
the more critical parts of the mercantile bufinefs, pointed out ^ 
with every thing clfe that may ferve.to elucidate the different 
'fubjedts that compofe thefe varieties. 

Var. I. TARE and TRET T. 

"D Y Tare and Trett, may be underftood, any defeft, wafic, 
^ or diminution in the weight, quantity, or quality of goods, 
by reafon of certain circumftances, for which a certain a- 
\batement is to be made by the feller to the buyer, and is dif- 
ferent, in different merchandifes, and in different countries. 
To have a more particular idea of the ufe and deflgn of this 
variety, it will be proper to confidcr, that. 

In weighing feveral commodities, the weight of the pack- 
age is included in the invoice- weight of the goods, and the 
whole, upon that account, called groj^ weight ; the allowance 
for which is regulated either by cuftom, or fomc exprefs fti- 
pulation betwixt the buyer and feller, and goes under the fol- 
lowing denominations. 

1. Tare^ which is an allowance for the weight of the cafk» 
cheft, box, l^c. in which the goods are packed, and allowed 
to be either fo much per bag, barrel, cheft, l^c. at fo much 
per^cwt^ or at fo much of the grofs weight, called invoice'tare. 

2. Trett^ which is an allowance of 41b. per 1041b. for duff 
contracted by keeping, wafte, by freight, carriage, ^c. 

When a dcdudipn is made f ;r the allowance of tare from 
the grofs weight, the remainder is called «f//, unlefs trett 

is 



Van i« Tare and T r jt t t. 197 

islikewiie allowed, when it is cdHhd futfle \ and in .that cafe 
the nett does not appear till -r^ or -^ be fubira&ed from the 
fiittle, and then the remainder gives the nett. 

Thefe allowances may be taken off the grofs by. feveral me- 
thods ; but, as it is no part of our deflgn to dwell upon tedious 
ones, we (hall illuftrate the rule on)y by fuch as feem moft 
convenient for diipatch. 

Cafe I. When the allowance is at fo m\xch per bag, barrel, 
cheft, (sff. the anfwer or nett is found by multiplication and 
Aibtraftion^ as in the following examples. 

^ejl. 1. What is the nett weight of 40 hhds of tobacco^ 
weighing grofs ^lo cwt, 3 qrs, tare 70 lb. per hhd ? 

lb. qrs. lb. bids. 210 3 grofs. 

70 =: 2 14 X 40 = 25 tare to be deducted. 

185 3 nett weight. 

^e/1.2. What is the nett weight of 4 hhds tobacco^ 
weighing grofs 16 cwt, 8 lb. tare 85 lb. per hhd i 

cwt. lb. 
lb. x6 8 grofs. 

85 X 4 32 34 tare to be dedaded. 

13 4 nett. 

Cafe 2. When the allowance is at (o much per cwt, the 
heft way of finding the tare, is in general by aliquot parts i 
though ibmetimes the nett may readily be found by making 
112 lb. the firft tetm in a diredt proportion, the difference 
betwixt the given tare and 112 the iecond, the given grofs 
the third ; the fourth proportional will be the nett, without 
any fubtra£tion. 

TABLE of Aliquot Parts. 

lb. etut. lb. balf-cwt. lb. qr. qrs. cwt. 

l6 = W 8 = 4 ?7 = iZ 2 = i 

14 = 15 7 = 4 I 4 = 4i 3 = t+iofi- 
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S^Uifl. I . What is the ncct weight of I56 cwt« 2 qrs, i^ Ib^ 
care 14 lb« ^ cwt f 

lb. 256.669 %tQ&A 

14 » 'las 32.083 ura to be iediidc4< 

024.586 netc 224 cwt, 2 lt#S5 9 lb. Anfuotr* 

Or thus^ 

1x2 • 112 — i4 !! 256.669 \ 224.586 asbefore,^ 

^uifi. 2/ Wh«t is the nett of 410 cwt, 2 qn, 12 Ui. ac 
20 lb, ^ir cwt ? 

410 a 12 grofii* 

/ 4 26^ of 4sx4 2 iSf 
20=3 73 I 8 ^^^ to b^ dediided^ 

337 I 4 nctt. 

/(• /i. lb. cwt grofs cwt mtU 

or 1x2 \ xi2'-?2o 1: 410 2 tz • 337 X 4 

^ueft. 3. What is the nett weight of 384 cwt, 3 qrs, 24 lb* 
fare 17^^ cwt? 

cwt. ffs. lb* 
,^ 384 3 24 

14=1= 48 o i3il 

2=:-|of-f= 6 3 14 > added. 
i=:ioftofi^3 I 21 J 

17=3 58 I 20t tare to be ded«(Sed, 

326 2 3f nctt. 

Nati^ In cafe; of this kind, the moft minute exaflneft is not 
required ; for merchantSi iaftead of fubdividing the lbs for the 
tane» take the neareft quaner of a U>. as in the laft example, 
for fufEcient exaAnefs. 

^uejt. 4. At 10 lb. p^ cwt tare, what is the nett of 
410 cwt, 2 <^$> 12 lb. grofs 7 ^ - 

2) 



2) 410 2 it grofs 

205 I 6 reduced ^to halfcwts, of which 

ji. '— 8 lb. =^, a^nd ?X7=i4r 

8=^= 29 I 9 

2=riof|=: 7 I 9 

3($ a 18 tare to be dedufiedr 
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Ctf/l 3. When tare* and trett are boA tm be allowed, fin4 
»nd divide the tare as. in the laft caff« the remainder will b^^ 
the futtle, 4r of which fe always. the trett j and when that i^ 
taken from the futtle, tlie remainder is the nett weigbt, 

^ej. I, What is the nett of 375 cwt, i qr, 15 lb. tare 
13 lb. pfr c^U trett 4 per 104 ? 
aj 375 I ^5 grofs. 

187 a aif reduced to Wf-cwts, of which, 

fh. 

9=^ 26 3 7} „ 

4^ofi5S 13 I 18 {-add. 

l=iJofto^i^ 3 » "J 

■ III I I J I ' 

43 2 8 tare to be dedluSed, 



>6) 331 3 7 futtle. 
12 3 I trett, 

319 Q 6 nett, 

ijii^, *♦ In 73a cwt,, 1 qr, 21 lb, grofs packed in 57 butts, 
nrt 19 lb, pifr butt, and trptt 4 per 104 lb. how many cwt 

Butts. &. 732-4375 g«*^5. ^ ^ ^^ 
57X19= 9«<$7 tare to be deduced. 

27.798 trett to be deduflrd. 

694.969S=:6g4 cwt, 3 qrsi 24 lb, net^ 

Th< 
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Theopcrttions in this rule arc fo extremely cafy, that more 
examples would be unneceflary. 

Variety 2. COMPUTATION of C U- 
STOMS, BOUNTIES, i^c. 

/^Uftoms are certain duties or tolls, impofed by the fovereign, 
^^ or legiflative power of the nation, on certain imports 
and exports, for the maintenance and fupport of government, 
receivable zx the cunomhoufe, and regulated by tariffs, or 
books of rates j. the principal whereof hiay be reckoned ton^ 
nage, poundage^ old fubfidy, new fubfidy, f, \ fubfidy, fsTr, 

fiounties are certain premiums allowed for the exportation 
•f certain Britifh manufa£l!ures. ^ 

Drawb2|cks are certain duties, either of the cuftoms, or of 
the excife, for Britifh manufaftures that have paid duty to 
the excife, or certain foreign merchandifesiy that have paid * 
duty at importation. 

In fo fmall a fpace as can be allotted here for the article of 
cuftoms, it is not to be fuppofed, that I can exhibit a boolc 
of rates, or inftance the feveral aSs of pa(rliament, by whicH 
the feveral rates have been injpofedi renewed, or confirmed. 
To be well acquainted with tnefe, we muft have recourfe to 
the aSs themfelves, and in place thereof to Crouch or Saxby« 
My bufinefs (hall be to (how the method of computation, and 
the ufe to be made of a book of rates. 

EXAMPLES. 

I. Suppofe it was required to compute the duty on 
1200 lb. of Britifh plantation tobacco from the book of rates 
by Saxby. 

Under the letter T, in the table (page 244), and oppoRtc 
to Tobacco of St Chriftopher's, Barbadoes, or any of the 
Catibbee iflands, Virginia, ^r. we find it rated at is. S d. 
per lb. and upon this rate the computation of the duties is 
made. The marginal or referring letters to this fpecies are 
B a, .M b, which by the explanatory table (page 74.) we 
find point to the N<5 I. III. 2. 3. 5» 8. Hence the compu- 
tation will ftand as follows. 

Rate 
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Rate of 1200 lb. at is. Sd,=sL. 100 



hH 



er f#«/.=rTST o' ttt of the rate =350 grofs old fubfidy. 
Ifc* at 25 /^r cent^^i ^° ^* <iedufted, i 5 if paid down. 



NO I. page 10. 3 15 nett Tub. to be paid. 

III. page 15. rate and difc' as before, 3 19 nett addit. duty. 

a. page 20. rate and difc* as before, 315 nett new fubfidy. 

3. page 22.4- rate and difc* as before, i 5 nett -f fubfidy. 

5. page 23. rate and difc' as before, 3 i <; nett iabiidy. 

8. page 29. rate 1 5 per cent, difc* 25 1 1 f; nett impoft. 

Total daty, 27 10 to be paid down. 

ILLUSTRATION. 

The grois old fubfidy is found by taking -^V of the rate, the 
difcount by talcing ^ of that; additional duty and new fubfir 
dy are the fame with the old fubfidy, and -f fubfidy is made 
out by taking y of any of the above ; fubfidy is the fame 
with any of the three nrft mentioned articles, and impofl is 
ciFedied by multiplying fubfidy by 3. There was another 
fubfidy added atmo iys99 which is not mentioned in any edition 
of Crouch or Saxby that I have feen, and is the fame with 
nett fubfidy s therefore to the laft found duty £. 27 - 10 

add fub. 1759 3-15 



Total duty 31 - 5 

in 
itic 

L6, tobacco 50000 



When the old fubfidy is only paid ready money, and the o? 
ther branches bonded, the computation will be as follows^ 



Rate at I i. 8 i/. L. 4166 13 4 

•iv for 5 per cent. 208 6 8 

25 per cent, for { of the grofs, 52 i 8 

156 50 net old fubfidy* 
nrv of the grofs 20 16 8 

177 18 additional duty. 
177 18 new f^biidy. 

Carried forward 354 3 4 

Vol. L G c brought 
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Brought forward 354 j 4 

s 59 o 6 i -f fubfidy. 

J3J 50 impoft. 
177 I 8 fuhfidy 174$ 
177 18 fubridy^i759 

1298 12 2 1 duties bonded. 
I5l5 5 opaidonimportationt 

1454 17 2^ total duties. 
The duties on tobacco, or any other gqods imported, may 
very readily be calculated by analogy tl^us ; for 5000 lb. of to? 
bacco. - 

lbs. £ittes fictired. lb. 

50000 * L. 1298 12 2i t: 5000 
Cancel 3 ciphers on each fide, an4 abridge the remaining; 
figures by s, and it will be, 
jo) 1298 12 2i 

729 17 2^ fecured. 

afid }0) 156 s 



15 12 6 paid down. 



?45 9 ^ii ^^^^ duties. 
Or by haying the duties on i lb. ready computed in apocr 
ket-booir; the duties on any' number of lbs may be readily 
found by pra£licf . 

Suppofing t\x^ wl^ole dutie$^ paid cbwn. 

(Late of I lb. I d 



5 per cent, of 


■ that 




d* 


pifcojiot 1 


i 




MQI....75 




NO I. - - i 


pc^cimally Iir. - - .7$ 




III. --i 




. 2--.7J 




a--i 




J - - .91 




3*-i 




5-;. 7 J 




S'i 




8 • a.25 




8-2i 




§ab. 17J9 - - .75 


Sub 


. i7J9--i 












6-25 




Totil 6^ 







H*nct 
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Hence to compute the duties paid down on 1200 Ib« 
60} 1200 

20 for. 4 J. 

10 for 2 Jt* 

t 5 for 4. 



31 5 total as above* 

Calculations of thi^ kind may be checked as in the fol]ow<^ 
ing 

EXAMPLE. 

436 hbds of tobacco, pet the Argyle, Alexander Morifon 
mafter, from Virginia, containing 2034001b. tobacco of the 
Britifh plantation. 

20) 283.406 lb« at 6tW and \^i ^ 

3) 14.170 

2) 4723 6 8 
20) 2361 13 4 

3) 118 I 8 

39 7 ^1 

7242 8 loj' 
ie03 14 2 



^246 3 


oi 




Nett old fub. 




i. 885 12 6 p 


Addit. duty. 
New fubfidy, 
i fub. 

Impoft on tobacco, 
Subfidy i74i. 
Ditto 1759 


1003 14 2 
1003 14 2 

334 II 4* 
301 1 26 
1003 14 2 
1003 14 2 



7360 10 6ifecured* 
8246 3 o| total duties* 

Brown and Mufcovado fugars of the Britiih plantations are 
C c 2 r^ted 
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rated at Z> i, lo s, per cwt, the 5 per cent, of which is the fub- 
fidy grofs, the 5 per cent, of which grofs is the old fubfidy 
netc : the new fubfidy is the fame, 4 fubfidy is y of the new 
fubfidy, and fubfidies 1 74^ and 1759 the fame with the grofs. 
Hence, the duties on 200 cwt Mufcovado fugar of the Bri« 
ti(h plantation, will be coitipated as under. 

cwt, 

200 at i. I -10/. 

100 Proof. 

— — 4) 200 cwt. at 6 s. 34|rf. 

Rate 300 •— — . 

Sub. grofs, 15 4) 10 

5 p& cent. o 15 4) 2 10 

5) 12 6 

2 6 



N. f. 
0. f. 


14 


5 

5 


S. 174; 
Do 1759 


4- 


'5 




Total duties 


6^ 


S 



63 5 o as before* 

Hence 63 < s, d. 
—=.6 341 

200 

Computation of the duties on 4 puncheons, containing 
400 gallons rum from Jamaica, of the Britiih plantation. 

Z. s. d. 

I ft, 400 gallons rated at u* 8 d. per gallon, 33 6 8 

5 per cent, of the rate, i 13 4 

5 per cent, dilcount, 010 



Old fubfidy nett, I 11 8 

Jt 

Subfidies on fpirits, 4 15 Q 

Coinage ditto, I II 9 

bubfidy i74t= the grofs i ^3 4 

Cuftoms, 8 o I'^^X^ 



Ts 
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To the cuftoms formerly found, Z. 8 o i 

Add the excife at 4 x. 8 d. per gallon, 93 6 8 bonded. 

and the total duties will be L. loi 6 9 

For a proof, the duties on 400 gallons may be computed 
as under. 

Grofs fubfidies at 3 ^. £.5 00 
Of difcount at 5 per cent, 050 

Subfldies on fpirits, 4 15 o 

Coinage on ditto, i 11 9 

Sub. 174^=4- of the grofs, i 13 4 

801 
Excife at 4 i. 8 d. per gallon, 9368 

Total duties, L. loi 6 9 as before* 

Hence the duties on rum per gallon will be 

loi 69 

=£.0 S oiJi 

400 
But the rates of rum vary according to the proof* 

Merchants check or prove the computations made in the 
cuftom-houfe, by computing the duties pradically according 
to the rate per lb, cwt, yard, lie. as in the following 

EXAMPLES* 

I. What is the nett duty on 12453 ^^ ^^ tobacco, rate 
^ d. and * of ^per lb. ? 



i6ij - 


3) "453 
20) 4151 

■ %) 107 II for I J. 
»2) S3 15 6 for 6d. 
. 49 74 for « 
^> 17 II for A 
17 II for ,V 




L. 167 II Hi Anfwir. 

2. What , 
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2. What is the duty of 780 cwt. Mufcavado Aigar at 

6 341 6) 780 



Z* 6 6 6 130 

-6 

20) 780 /or £.6 Q Q 

39 for 6 o 

3 ; for o o 6 

L. 822 5 

Bounties are calculated mkh ^he greateft cafe by pradice. 
For inftance^ Suppofe it was r/oqiiired to calculatetbe boun« 
ty on 5000 yards of fail-cloth exported^ at 2 d. per yard. 

i2|o) 50o|o 



41 13 4 Anfwer. 

400 barrels of falmon, at ^s.6d. per barrel. 

5) 400 

8} 80 
10 

L. 90 Jnfmer. 

7650 yards of Fife linen; at <)d*jpir yard^ liQuoty liJ. 

a) 7650 

8|o) 3tol5 

47 »6 3 Anfwer. 

Drawbacks are comiputed as the dutlea, in fome goodsthe 
whole being allowed, and in others only a part, which is fpc- 
cified in the book of rares. 

VARIETY 
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VARIETY III. 
R U L E OF M I X T U R E S. 

IN groceries they fometimes mix feveral fopts of their wares 
together^ for the convenience of fale ', and to proportion the 
price of the mixture to the feveral prices of the fimples, or 
to find the quantity of each ingredient^ which will proportion 
the mixture to a certain price, will admit of the following 
cafes. 

Cafe I. When the quantity of each ingredient is tbefame, 
the feveral rates per lb. oz. cwt, f^c* added together, and 
their fum divided by the number of quantities, will give the 
rate of the mixture. ' 

Efemnpk. A grocer would mix fiigv st 5o^r* ptrcwt^ at 
160 s. ptr cwt, and at 'jQs. pir cwt s what is i cwc of the 
mixture worth ? 

60 

3) 180 

60 J. Anfwer* 

Cafe 2. When the quantities as welt^s the prices are dif- 
ferent, find the fcyeral values accordiitg to the different rates 
and quantities, and divide the fum of their values by the fum 
of the quantities j the quotient gives the anfwer. 

Exam* I. A grocer bought 275 lb. of almonds at $^d. per 
}b. and 295 Jb. of raifins at 3^^, per lb. which he mixed te- 
jjcther ; what is i lb. of the mixture worth J^ 



3^5 Ifc- 
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275 lb, of almonds 295 lb. of raifins at ^i^. 
S 3 

«) »375 >t5^- 4) 885 atS''. 

Almonds 15467 at 5^</. iio6| at ^iJ. 
Raifins i io6i 



275+295=570) '2653T (4t</. nearly. 
2^80 

373 



2985 
2850 

135 

Exam. 2. If :i78 gallons of rum at 11 ;, 6d. per gallon 
were mixed with 174 gallons at 9^. 3</. ^rgaUon, what 
would a gallon of the mixture be worth ? 

278 174 

"4 9i 

3058 1566 

'39 43i 

3197 16094 

1609T 

a78+i74s=452) 4806I (10 f,;*^, 
452 

286 
12 

3438 
- 3164 

274 
4 

1096 
904 



(192) 



Exam. 
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20^ 



Exam. 3. A grocer hath 75 lb. of confe<SHons, Which h« 
can fell at i s. 6| d. 96 lb. of another kind, which he can fell 
at 1 X. 4t d. and 68 lb. of another kind, which he can fell 
at ] J. 3 //^ ; what is i lb. of the mixture worth ? 



75 lb. at I J.=75 





at 6d.:=27 


6 


. at|e/.= 4 


8i 


75 ft. ati J. 6|//.= — 


—"7 2* 


96 lb. at I j.=96 




stt4^/.=32 




at i d.- 4 




96 lb. at I J. 4^ </.= — 


—13* 


68 /^. at I j.=:68 




at 3d.:=i7 




6S lb. at IX. 3^.= — 


-85 


139 - - - 


) 334-2i (1-4 ^»>"'' 


' 


239 




95 




12 




1 142 


' 


956 




186 




4 




745- 


, 


7»7. 



(28) 

£;fam. 4. A goldfmith or refiner hadi lit m. of gold at 

'^Lperot. 80Z. at 4/* $5. per oz. 302. at 4/. 6x. 8^. pero%. 

• and 90Z. at 4 /. 13 x. 4 ^. per oz.; if thefc were all melted 

. down together, what would an ounce of the compofitioQ be 

worth ? 



Vol. I, D d 12X4 
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12x4 





= L. 


48 




8x4. 


5 


= 


34 




3x4 


b 8 


=3 


»3 




9x4 


»3 4 


r= 


42 








8) 


137 




32 














4) 


17-2 


•6 



-t- 4-S"7i Anfmer. 

Cafe '3. To increafe or diminifli a compound proportional- 
ly, by knowing the feveral quantities of the fimples in the 
compofition. 

RULE. 

As the fum of the particular quantvitiesof the con^>oun(l gi- 
ven is to the whole quantity propofej to be increafed or dimi- 
ni(hed, fo is each particular quantity in the given compound, 
to the due proportion required of that fpecie, finenefs, 4^f. 

Example, Let the compound io the laft ^ueftion be in- 
creafed to 48 oz. how much muft be taken of each fimple in- 
gredient ? 



32 


: 48 : 


'• 12 : 18 at £. 4 00 


32 


: 48 •• 


: 8 : 12 at 450 


32 


• 48 : 


: 3 : 4^ at 468 


32 


: 48 : 


: 9 : 134 at 4 13 4 



48- 

Cafe 4. Having the fimples of any compound given, to find 
how much of any fimple ingredient is in any part of tbat com- 
pofition. 

RULE. 

As the total of the compofition is to the; quantity of any 
fimple in that compofition,, fo is the total quantity propofed 
to be proportionally compounded, to the quantity of each 
^n^iple ta b^ in tha|t:r,j>ropofcd qju^n^y. 

Example* It is required to find, oujt h<*w much of each ia- 
gredi^nt is in a pound weight of gold> OP 12 ounces, at the 
prices menffoned In thcT luft exj^mple, when th^e are 32 
ounces in the compofition ? 

32 I 12 or 8 • 3 :: 12 t 44 at Z. 4 00 
8:3:: 8:3 at 450 
8:3:: 3 • if at^ 4 68. 
8 • 3 •• 9 • 34 at 4 13 4 

' *'• 12 Cafe 
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Oafe 5* The total of tlic compound of two fimples, with 
the total value of that compofition, and the value of an unit 
of each fimple being given, to find the quantity of each 
fimpie ingredient in the compofition. 

RULE, 

Multiply the total quantity of the compofition by the leflcr 
pripe of the unit, deduct the produft from the total value of 
the compofition, and divide the remainder by the difference 
in value of an unit of the two fimples given, and the quotient 
rs the quantity of the higher priced fimple, whofe complement 
to the total of the compound gives the other quantity. 

Example. Suppofe there are 20 ounces of gold melted into 
one mais, confifting of gold at 4 /. per oz. and gold at L, 4, 
5 /. per oz. the value of the whole being 82 /. 5 it is required 
to find hovi^ much of each was taken to make the compofi- 
tion ? 

oz, ' 

20 = Z. 82 

4 = I o^. of the lef&r price. 

80 
82 

Diff.ofaunit5j.rz.25) 2 the difference. 

— - JLf 

8 oz. of the higher price =t 34 " 
20 the whole compofition ; 



ion = >Z% 
:e=48J 



Diff. 12 oz. of the lower price 

DEMONSTRATION. 

Let T reprefent the total quantity of the mixture here, 
20 02. of gold, and let V reprefent the total value of the faid 
mixture=82 /. ; let P = 4 /. 5 s. the price of an unit of the 
deareft fimple, and ^=ithe price of an unit of the cheapeft 
fimple J ^7=2 the quantity of the firft, ^= the quantity of the 
feconih. Then tf+^=T per queftion, and e^izT—a ; by mul^ 
tiplying each quantity by the refpediive price of aa unit, it 
will be tfP=: the value of the deareft part of the compofition, 
and Tp—apd the value of the cheapeft part ; and confequent^ 
ly the fum of both aP+Tp^-ap=Y the total value : and by 
D d 2 fubtrafting 
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fubtrafting T^, it will be aP— ^^V— T^ ; and dividing bdt}i 
fides by the coefficients of <?, we find a=^2£. ^ E. D. 

Caji 6. The particular latcs of the fevcral fimples to be 
mixed, and the rate of the mixtures given, to find how much 
of each ingredieqt mud be taken to compofe the mixture. 

RULE. 

Write down the different rates, the higheft uppermcft, the 
pejtt higher below that, and the reft in the fame order ; couple 
the various rates thu$ ranked^ one with another, in fuch^a 
manner, as the one may be greater and the other lefs than the 
mean rate ; then take the difference betwixt each of the 
/-ates and the mean, and writ^ it down over againft that with 
which it was linked ; laftly, fum up all the differences, and 
their total wil) be the fi^m of the mixtures, at the given rate, 
and the feveral differences will afcertain the quantity of each 
ingredient to be taken in compounding the mixture, accord-* 
jng to the method in which the ingredients are alligated. 

Example, A vintner hath rum which he values as follows : 
Some at i8 i. fome at i6 /. fame at 14/, and fome at 13/. 
per gallon j but as the highefl priced was' feldom called for» 
land the loweft complained of, he propofes to mal^e a mixture 
out of the whole, which will ftand him f 5 j. per gallon, ho^ 
many gallons of each muft he take to anfwer^ his purpofe ? 

i4>y- - I • i4r^ • - 3 
»3-^ - - 3 J3-^ - - I 



XS 



7 7 

Py either of thefe methods he will obtain his purpofe. 

For 2 gall, at 18 s. = 36 s. and i galL at 18 j, s: 18 

I at j6 =: 16 2 at 16 = 32 

1 at J4 = 14 3 at 14 =42 

3 »t ^3 7^39 J at J3 = 13 

7 ?t 15 :;= 105' 7 at 15 = 105 

The truth of this manner of operation may be accounted 
for thus : 

Suppofc a mixture only of two fimples, the price of the 

ond 



i:) 
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one at 4 d. and the price of the other at 8 d. which when 
mixed may be fold at 6 d. according to our rule we will have 

2 viz, 8—6=2 zi id. 

2 6—4=2 at 4^. 

Hence there is gained juft as much by felling the lower 
priced fimple at 6 d. as there is loft in felling the ot|ier at 6 ^. ; 
for by felling at 6 d. what was valued at 4S. there is juft 2 d, 
gained, and by felling at the fame price what was valued at 
S d. there is juft 2 d, loft. And what is true in this, will like- 
wife be true in every cafe of this kind, whatever be the num- 
ber of fimples, and with however many others any one is 
linked : for as it is always a greater with a leiTer, there is a 
balance of gain and lofs upon the quantities taken from every 
linking of two fimpks, and therefore there muft be a balance 
on th^ whole. 1 

The quantities found by this cafe may be multiplied for 
greater quantities, or divided for leifer, by the fame number 
at pleafure ; and therefore, if the anfwer found is either lefs or 
more thap fuits the pprpofe, it may be increafed or diminifli* 
cd in proportion to the ftock of the ingiediems on hand for 
making the mixture. 

Cafi 7. When the mean price, the particular prices of all 
the kinds to be mixed, and the quantity of one kind, are given, 
to find the quantities of the other ingredients. 

I^ U I, E. 

Firft, find what quantities would folve the queflion, if no 
particular quantity had been given, by the laft cafe ; and fince 
any other numbeis in the fame proportion will anfwer the 
queftion, it will be, as the difference belonging to that price, 
whofe quantity is given, is to the given quaittity, fo is each of 
the other differences to its rcfpedive quantity fought. 

Example. Suppofe a grocer with 10 lb. of fugar at 10 d. 
would mix other forts at 4 J. ^d. and Sd, perlb, and fell the 
compofition at 7 d. per lb. what quantity muft he take of each 
fort? 

d. 



I0\- 

4/- 


-3 




as 3 : 


16 


•:3: 


10 at 


4=40 


-3 


Then 


as 3 : 


10 


.. 1 . 


3|at 


5=16^ 


i): 


- 1 


X li^ll 


ass: 


10 


'. 2 '• 


6^ at 


8=534 


- 2 










10 at 10=100 



30 at 7=:2io Pence. 
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Cafe 8. When the mean price with t^e particular prices of 
each firnple, and the quantity of the whole mixture, are gU 
ven, to find the particular quantity of each fimple of the 
mixture. 

RULE. 

Firft find what quantities would folve the queftion, if the 
quantity of the whole mixture was not limued ; then it will 
be, as the fum of all the differences is ta the whole quantity 
given, fo is each particular difference to its particular quantity 
iought« 

Example, How many bu(hels of rye at 3 i. 6 d. barley at 
21. 4 tf. wheat at 4 J. 3 d, and oats at i i. 4 d, per bufhel, 
muft be taken to compound a mixture of 98 bufhels at. 2 s^ 
6 d, per bufhel ? 



30 



Becaufe 49 = i 
42 ^ - • 14 as I : 2 : : 14 : 28 rye. 
28 -s j - - 21 as I I 2 :: 21 • 42 barley. 
5 1 J - - 2 as I ' 2 t * 2 j 4 wheat. 
16^*^^ - - 12 as I • 2 '• 12 • 24 oats. 



49 
Each of the laft feven cafes is illuflrated with but, one ex- 
ample, not only becaufe the operations are extremely eafy, 
but likewife yery fcldom occur. 

Variety IV. Warehoufe and Shop Computations of 
Lofs and Gain. 

IN buying and felling, it is not only neceilary for a merchant 
•* to be a perfect judge of the quality of goods, and to be well 
acquainted with the propereft markets for making the beft 
purchafes and quickeft fales, but he mufl likewife be able, by 
cmi3paring both together, on the different articles ih which he 
deals, to make a true eftimate of his trade, thereby to judge 
with certainty, in what articles he ou^ht to launch out, and 
in' what to retrench, as he finds them more or lefs to his ac» 
count. To efFeftuate this, it was found neceffary to have 
fome common flandard, by which the gain or lofs made, or 
propofed to be made upon any commodity, or article in trade, 
fhould be tried and exprcfTed ; and this, by univerfal confent, 
fecms to have been fixed to the centum or hundred ; fo that, 
when we iay the gain is at 10 per cenU it is to be wnderftdod, 

that 
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that when iCO/. 100 guineas, 100 crowns, 100 fliiUings, 
(sTr. have been laid out in purchafing goods, no/. ifO 
guineas, no crowns', no (hillings, ^c. have been recover- 
ed by che fales ; and, in the fame manner, if too /. Cffc. were 
laid out on the purchafe of goods, and but 90 /. received back, 
we would fay that 10 per cent, was loft by fuch goods. 
This variety will admit at four cafes. 

Cafe I. When the buying and felling prices are kcown, 
and the rzic per cent, gain or lofs required. 

RULE. 

As the buying price is to the difference betwixt the buying 
and the felling- price> fo is lOO to the gain or^leihfer cent. 

Exam. I. Bought cloth at 15 x. 6d. and fold it again for 
iS s. what did I gain per cent. ? 

6d. bd.bd.bd. bd. 
31. I 36—31=5 *. • 100 \ ib-^ per cent. ' ^ 

For 31) 500 

i6-/t Anfwer. 

Hence had' 100 fixpences been laid out on cloth at 15 s. 6 d. 
which was foM again for \%s. there would have been gained 
id^fixpertces; if 100 (hillings, the gain would have been 
163V (billings ; and if 100 pounds, the gain would have 
been i6^V pounds, l^c. \ for the proportion would ftill have 
been the fame, as will be evident from the laft example per- 
formed the common way. 

15-6 2-6 L. 100 

12 12 240 



\Ud. 


30^. •* 24000 

12 

186) 720000 (3870 

558 

2|0)32|2 6 

1488 l6.2-6i=l6T*r 




V 


1320 
1302 



180 

Exam^ 
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Exam, 2. Bought cloth for lo x. and fold it again for 9 s* 
what did I lofe per cent. ? 
10) 100 

10 per cent. ; for 10 • 1 I '. lOO ^ 10. 

Exam. 3. Bought 5 puncheons of rum for 245 /. 19 j(. 6d. 
and fold them immediately for 295/. 191. 6d. what did I 
gain piT cent. ? 

Firft, 295.975 the felling price. 
245.975 ^^® buying price. 

5) 245*975 • 50 •• 10^ 
5)49.195 ' 10 

9.839 - - - ) 200.000 {%0W^ per cent. 
196.78 



3.220 
The (hillings and pence are reduced to decimals mentally, 
and therefore the operation left out. 

Exam. 4. Bought a puncheon of rum for 66 /. 1 3 ; . 4 ^/. ; 
it run 150 gallons, vrhich I retailed at 12 s. 6d, per gallon ; 
whether did I gain or lofe, how much, and at what per 
ant. f 

2) 150 gallons. 

4) 75 o at 10 s. 
18 15 at 2 J. 6d. 

93 15 o felling price. 
66 13 4 buying price. 

2 : 27 181^3 

3 



2) 81 50 

40 12 6 per -cent. 
Becaufe 66/. 13 j. 4 ^. is juft y of 100 /. 2 is made the firft 
term 5 and bccaule -fzr 100 /. 3 is made the laft term ; fo by 
the anfwer there is gained 27 /. u. 8 d which is 40^ per 
cent. 

Cafe 
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Cafe 2. When the buying price, and the propofcd rate/^r 
cent, profit are giveii^ to find the advanced price. 

R U L E. 
100 in this caie will be the firft term^ tha rate added to 
100 thi; fecond, and the buying price the third, .thc4th pro- 
portional to which is the advanced price required. 

Exam. I. Bought cloth at 15 j. per yard, how may I charge 
it per yard, to gain 2^ per cent, f 

s. s. . s. s, d. 

100 : 125 :: 15 : 18-9 

For abridging the terms, 3 

.20) 375 - 



18 9 Anffk)et. 

Exam. a. Bought 400 fpyndles of yarn for L. 41, carriage 
and other charges came to 17/.; how may I retail it per 
fpyndle, to clear 30 per cent. ? 
• L. s. d. 
400 I 13 It 41.85 : 2^j^ 
^ 

4) •544^5 
.13601 = i /. 8V d. per fpyndle. 

When a cipher is cancelled in the produA of 4odXio« the 
firft term, and one cancelled likewife in tht 2d term 130 to 
balance it, the queftion will be properly ftated as above ; and 
if from the product of the 2d and 3d terms, 5 places be con- 
fidered as decimals, for the 2 in the 3d term, and the 3 ci- 
phers in the divifbr, the produA will be a fradion, and the 
diviibr 4. - 

Exam. 3. Bought 80 puncheons of rum, containing 7548 
gallons, at 10 x. 6d. ^^r gallon, lighterage, porterage, and 
other charges came to L. 25, 7 x. ; there was of leakage 25 
gallons ; how may I fell the remainder per gallon, to clear 
I2i per cent, upon the whole ? 

Vol. I. £ e 7548 
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•75+8 gal. . • Firft, 7548 

25 leak. ' — — 

3774 atiof* 

7523 rem. ' 188.7 at6rf. 

' ibo X 25.35 of charges. 



752300^ 1 112.5 -• 3988*05 firftcoft • Hi. iirfL 

For 3988.05 

II2t 



446661.6 
1994.05 



7523) 448655.65 (.59636=11 X. l\\i. 

37615 

. 72/05 
67707 



47986 
45138 

27485 
22569 



49160 

4513^ V 

(4^22) 

j^;i:0m« 4. Bought 17 cwt, 3qr8 of fugar, at 60 x. and 
14 cwr, 2 qrs, and 141b. at 70 x. which I mixed together, 
apd propofe to fell at 30 per ceta, advance ; how may I value 
I cwt of the mixture to e(Fe<Sluate my purpofe i 



Firft, 
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^19 



Firft, 17.7s X3 : 
I4.625X^: 


L. 

= 53-25 
= 5i-i875 


Qujmtity 32.375 


104.437s prime coft, 
»3 


. 3237s) 


1357-6875 (4.1936=/^' 4. 3*- loJ''- 
129500 




62687 
32375 


% 


30312s 
291375 


» 


117500 
97125 



203750 

Cafe 3. If th^ rate proportional -to another upon a new 
advanced price is required* 

RULE. 

The loweft advanced price will be the firft term, the rate 
added to 100 will be the zd, the higheft advanced price the 
3d, and the 4th proportional will be the advanced price re- 
quired, after 100 is deduced from it. 

Exam* I . Sold tobacco at 7 d, per lb« upon which I had 19 
per cent, markets roie to 8 ^. ; what did that advance bring 
fir cent. ? 

7^ : no :: 8 : 125^ 
no 

7) 880 

125^ 
100 

%^Xfpir^eni. Anfwer. 

E € 2 Exami 
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Exam. 2. Sold cloth at i8 j. upon which I bad 15 ttr 
cent* \ how much per cent, had my neighbour, who fold nis 
cloth of the fame coft» at 19 x. 6 ^. ? Anfwer^ 24I per cent. 

Cafe 4. If the prime coft is required, loq addecl to the 
rate per cent, will be the firft term, 100 the fecond, the ad- 
vanced pric e the third, and the fourth proportional the prime 
coft required. 



Exam. 1. Sold a pipe of wine for L. 43, 15 5. by which I 
bad 20 per cent, what was the prime coft ? ' 


L. If. s. d. 

1^0 : 100 ;: 4375 : 36^9 2 

Abridged 6:5^*- 43.75. 

5 


e) 218.7s 


36.4583=1.369-2 


E*am. 2. Sold 50 pieces Scotch lawns, 10 yards each, for 
)35./. b]r wbicb I liiul 15 ^«r ttnt, w^at did. it coft me ftr 
yard? 


115X500 : 100 '•■'• 135 • 4 J. 874?. 
Abridged 115 I i '. *. 27 

20 
i. d. 

.540(481 
460 


80 
12 


'960 
920 


40 

4 
160 

MIS 


in) 


B S E R. 
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OBSERVATION. 

In felling on credit, merchants generally propoie a certain 
profit, which they calculate upon the prime coft of the goods, 
added to the real and imaginary charges. — The real charges 
on goods are freight, infurance, lighterage, porterage, ware- 
room rent, &£. and the imaginary charges are rilk of bad 
dfbts, dilatory payments, fhort infurance, pof&ble accidents 
in the carriage, rifk of having them long on hand, ^r. ; and 
where this calculation is made according to the profit they 
propofe, the goods are marked on the cover with fomething 
charadieriftical of the price, which is known only to thofe 
concerned in the fhop or ware-room. After all, merchants 
are frequently obliged to conform themfelvcs to the market, 
felling under the rate they propofcd, when there are few bid- 
ders, and as demands rife, taking the beft price they can get. 

Variety V. COMPUTATIONS in BARTER, 

BArter is the commutation of one commodity for another, 
and teacheth fo p proportion the quantities to be ex- 
phangcd, according to the conditions of the barter, that nei- 
ther party may fuftain lofs. Queftions of this kind m^y be 
fluickly rjBfolyed by one fingle operation, by the following 

RULE. 

Let the ratp of the affigned quantity ^^ yard, lb, cwt, (fc. 
be put for the firft term, the given or affigned quantity for the 
fecond term, and the rate of the quantity required for the 
third term, in a reciprocal proportion, then will the fourth 
proportional be the aniwer. 

E:icam. i. How many yards of {balloon may I have in bar- 
ter for 80 yards of broad cloth, rating -the broad cloth at 15 j, 
6 d, and the fhalioon at 2 i. ? 

bd. yds. bd. yds. 

31 : 80 ii 4 : 620 
31 



4) 2480 

620 yds. 

Or V=20X3i=:620 yards of Ihalloon as before. 

Exam. 
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Exam, z. How many yards of Irifli linen at 2 J. 3^. may 
I have in barter for 80 pieces bolland of 20 yards each at 3 x« 
6 d. per yard ? 

threepences threepen. 

m : 80x20 :: 9 : 2488I 

For 80 

20 



1600 
14 

9) 22400 



2488I 



Exam. 3. How many pieces of Indian chints may I have 
in barter for 86 pieces of broad cloth, rating the former at 
L» 25, 10 J. and the latter at L» 15, 15X. ? 



«5' 


. pteees. 


15'. 




21 


: 86 : 


: 34 : 


53^ 


For 


86 
21 








•172 




34) 


1806 1 
170 

106 

102 


(S3 


. 




4 





Exam. 4. How many lb. of almond? may I have in barter 
for 3791b. of raifins, reckoning the almoQds at ^id. and the 
raifmsat 3|</. ? 

31 rf. 31^. 

I • 379 : : 2 : 189J lb. pf almonds. 



E; 



xam* 
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Exam. 5. How many Bibles at 2 j. Salmon's gazetteers at 
4 X. and Ipelling-books at i s. of each an equal number, 
may I have in barter for 525 didionaries at 6 5. each i 

6 : 525 :: 2+4+1=7 : 450 

For 7) 525 

75 4 to be deduced. 

450 of each. 

which amounts to the fame as multiplying by 6, and dividing 
by 7. 

There is a fccond fpecies of barter taken notice of by moft 
author, wherein it is thought neccflary, when one of the 
partiesjnakes a diftin£tion betwixt a bartering and ready mo^ 
ney price* to proportion the price of the other party's gaods 
to the f»me advance with the former ; but as this only multi- 
plies figuring to no purpofe, fince the fame anfwer can be 
found as a>ove, it was judged proper to take no further no- 
tice of it here. 



Variety VI. COMPUTATIONS in Partnership. 

WHen two or more merchants jojn together to carry on 
any branch of bufinefs, they are faid to be in partner- 
fhip or company ; and if their flocks are all equal,, the gain, 
lofs, or proceeds that each partner muil fuftaiif, or draw from 
the concern, is found by dividing either by the number of 
partners ; when their difterent (hares of the capital have one 
common denominator, their refpeSive fliares of gain, lofs, or 
proceeds, are found by multiplyipg the gain, lofs, or proceeds 
by their refpeflive numerators, and dividing, the produdl by 
tne, common denominator. When each partner puts ift a 
certain fum, asbeft fuits his inclination or abilities, his fhafe 
of gain, Icrfs, or proceeds muft be proportioned to his ftock. 
And, laftly, when the partners not only put into the com- 
pany-trade diflFerent ftocks, but enter or withdraw thcfe (tocks 
at diiFerent periods, and perhaps both, each partner's (hare of 
gain, lofs, or proceeds muft be proportioned to his (hare of 
the capital, and the lime it was employed. Hence will arife 
four cafes. 

Cafe 
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Cafi I. When the capital is divided into equal dares, each 
partner's dividend of the gain, lofs, or netc proceeds, is found, 
by dividing the whole gain, lofs, or nett proceeds by the 
number of partners. 

Exam. A, B, and C had each in the common Qxick L. 500; 
when their books were balanced, they found there was of 
nett gain L, 550; how much muft be carried to each partner's 
account in company i 

3) 550 

L, 183-6-8 Anfwer. 

Cafe 2. When the different (hares of the capital have one 
common denominator, divide the g^in, lois, or proceeds by that 
denominator, and multiply the quotient by their refpedivc 
numerators. 

Ex, A, 6, C, and D, were concerned in a ftore in Vir- 
ginia, whereof A had 4) and B, C, and D each i \ when the 
ftore was fold off, and the debts colteded, there was a clear 
capital of £• 5000 ; what is the dividend to each ^ 

6)5000 



833 


6 


e toB. 


833 


6 


8 toc; 


833 


6 


8 to D. 


2500 





to A." 



* 5000 o o as given. 

Cafe 3. When each partner flocks in a fum at random, as. 
fuits his convenience or inclination ; let the whole capital be 
the firft term, the proceeds, gain, or lofi, the fecond, an!j 
jcach partner's flock the third ; then will the ftiiare of gain, 
lofs, or proceeds, due to that partner whofe Ihare of the 
capital was the third term, be the fourth proportional. 

jS'A'.i.A,B,andCfreighta{hipto Jamaica; Apiitsingoods 
to the value of 475 /. 10 J. B to the value of Z. 675 13:4, 
and C to the value of L. 834 : 6 : 8, including charges : they 
gained 547 /. 19^. on the vpy?.ge : What is the dividend xm 
each, in proportion to bis (hare of the capital \ 



A= 



Van. yh 

L. 
.A=5+7S 
. B=675 
• C=834 


r. A KT H Z KS tt 1 P. ■ 22 

s.d. 

IQ 

3.4. 

b 6 


Capital 1985 
Abridged 397 

397 
397 


' d't 547-95 gaJn- 
p : 109.59 •• 475t : l3i.259=A. 

: 109.59 •• 675f : 186.376-B. 
: 109.59 ••>834f : 230.315=0. 

, 547-95 Proof. 



Sometimes the anfwer can be found more expeditioufly, 
by finding the fliare of gain, lofs, or proceeds, due to loot. 
arid performing the reft of the operation by praftice, efpe- 
cially where there are, few fradions. * - 

"Tlx. 2. A, B, and C freight a fhip to Virginia ; A contri- 
buted to* the adventure 500 /. B 1200/. andC 1300/.; they 
had returns in tobacco^ the nett proceeds whereof amounted 
to 3800 /•* J what is the dividend to each i 

Firft, 3000 * 3800 '*' 100 - 
Abridged 3 ' 38 •• 10 ''•'*. 

10 



3) 380 



126 13 4 psr cent. 
S 



500 = 63 3 6 8 A drawy 633 6 8 

500 = 633 6 8 

20a = 153 6 8 B draws 1520 o O • 

^ ^ ■ I II .m III - 

1200 =^1520 DO' 

jpo = 126 13 4 G draws 1646 13 4 



- Proof 3800 GO 

It will have the fame efFefb, and fometimes the procefs 
will be ftill (horter, to find the proportional (hare of gain, 
lofs, or proceds, to i /. and do the reft by pradice. 

Ex. 3. A, B, and Q fit out a ihip for Martinico, for which 
Vol. I. F f , they 
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they pa^y their 300 guintas each. A puts into the common 
ftock, for the purchafe of ready-money goods^ 274 /. B 389 /• 
and C 437 /. Moreover, they buy upon their' joint credit 
goods at twelve months, to the amount of 2750 /. : porter- 
age, lighterage, packing, and (hipping- charges, were paid 
out of the ready .money. — A goes fupercargo, and is allowed . 
2t P^ ^^^^* proceeds for his trouble of n^nagemcnt. Each 
partner's (hare of. nett proceeds for the ready money advanced 
was to be proportioned to his inputs, but for the goods on 
credit they (bared equally .^—A arrives with a bill of exchange 
for 1000 /. and fugar, which, after all charges werededu&ed, 
they fold for 4785 /. A's bill of charges and commiffion 
came to 360 /• ; how will the remainder be divided i 

Advanced by A in ca(h Z. 274 Returns in fugar L. 4785 

Ditto by B, - - 309 In a bill of exchange 1000 

Ditto by C, • - 437 

— r- Total returns - 5785 

Total advances in mon^y 1100 Deduct charges, i^c. 360 

Upon the common cre^ . ■ 

> dit, ----- 2750 Nett proceeds, £. 5425 

Total of tjie capital, - 3850 

To find the dividend upon i /• it will be 

cap. proceeds. cap, 
3850 : 5425 - I 

Abridged 154 : 217 :: i L. 1-8-2 V 

Sliice A put in - • i, 274 Nott^ Thcfe methods 

— prove each other altcr- 

For I /. he draws 274 natelr. 

YoTis.^d. . . 18 5 4 JVi^//.The(bpmakes 

For 2 ' i. - - - 2 < 8 "^ alteration, unlefs it 

Vnr »* « o^ .t had been fold at lofs or 

i*or„„ - - - 0-4 JT fo^ 

For 154:217: :274: yfs (hare, L. 386 i 9^ 



Since 
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Jt% (hare brought forward, Z. 386 i 94 

Since B put in - - £. 389 o o ' 

f = 25 18 8 
T= 3 4 10 
•nr= o 5 10^ 

For 154 : 217 : : 389 : jB's (hare, Z. 548 2 8^ 

And iince C put in £. 437 o 

T = H5 13 4 
f= 29 2 8 
4= 3 12 10 
"s= o 6 7i 



For 154 : 217 .' I 437 : Cs (hare, Z. 615 15 5I 

Laftly, 154 I 217 1: HOC I Z. 1550 o o 

ready-money proceeds. 
From the total proceeds 5425 
Dcduft - - - 1550 

Remains - - . 387^ 
Dedud goods on credit, 2750 

To be divided equally •*— — • 
4 to each, • - Z. 375, which being added to their 
ready-money fhares refpedively, gives the particular fum 
which* each partner draws out of the concern. 

^^Ji* 4* A9 B, and C buy a fhip for 1200 /• whereof A 
had 4, B \^ and C ^ ; how much money paid each I 

Firft, 
«V=6oo 
"V=400 
«y<> = 3oo 

1300 

Then 1300 • 1200 \ * 100 
Abridged 13 -12 *.: ico ^ 92-6-Itt» 

Ff2 But 
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But L. 92 6 i4|x6=5S3 16 iItV 
92 6 114x4=369. 4 7tV 
9? 6 111x3=276 18 Srt 

13=1200 o o Proof; 

Exam. 5. A, B» C, ariS D purchafe a (hip, whereof A had 
4, B i, C -f , and P p^id 500 /. ; what was EVs fliarc of the 
(hip, how much money paid each of the reft, and what coft 
the fhip all together ? 

Thcp 13:500:: 20 
20 
3X4x5=60 denominator, 

1X4X5=20 A's numerator. 

1X3X5=15 Bs numerator. 

1X3X4=12 Cs numerator. 

Complem*i3 D's numerator. 

60 



13) sobo 


4) 769 
igi 


4 
6 


7i A paid. 
i^Dcduai, 


5) 576 
*»5 


18 

7 


54 B paid. 
S^Deduaf 


12) 461 
38 


10 
9 


9I C paid. 
a^ Add^rV. 


Voof 500 





b paid. 



Then A + B + C+P=2307 13:10!. 

the price of the (hip. 

In real partnerfliip there are few inftanccs where ^hc'fhares 
of the compan/s capital are fo undetermined as in'fome of 
the laft examples ; if they are not determined by one common 
denominator, tHe^ arc generally even -hundreds ; or if one 
advance more than another, the difference is made up by an 
intereft-account, 3t balancing the books. But this cafe is of 
Angular ufe in fettling compofitions in bankruptcy, and aver- 
age-lodes in infurance, to which we r^fer. 

Cafi 4. When the partners give in or withdraw their 
flocks at different periods, multiply each partner's ftock into 
]the time it Was employed, and the fum of the produds will 
be the firft term ; the. gain, lofs, or proceeds the fecond ; and 
each particular prgduft the third ; then will the fourth pro- 
portional be the (hare of gain, lofs, or proceeds due to that 
partner, the produdt of v/hok money and time was thethirj 

term. 
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term. Or the proportional (hare of gain may be found to i /. 
as above, and the* reft performed by pra6tice or multiplica- 
tion, as feems moft convenient for difpatch, 

Shfeft, I, Four merchants, A, B, C, andD enter into part- 
heriEip thus : 

A put in i. 64 10 o for 4^ months, 
B T - 7H 15 o for 6 months, 
C -^ - 112 14 o for 8^ months, 
D - - 125 5 o for 5^ months. 

They gain 108 /. 18 x, 44^1^. ; what is due to each in propor- 
tion to their flocks, and time they were refpeitively employed ? 



Firft, 



i 



L. mon* - 
A's fiock .64*5 X4.5 =290.25 
B's ftock 78.75X6 =472.5 
C's flock 112.7 X8. 75=986.125 
D'sftock 125.25X5.25=657.5625 



The fum of the produSs 2406.4375 



Then 2406.4375 
Abridged 19.2915 

J9.2515 
. . 19.2515 



108.91875 A. L. 

. .8719'. '290.25, •13-137 A's gain, 

.8719I '472.5 I21.3859 B's do, 

.8719^1986.125 -44.633 'C's do. 

.87x9- '657.5625-^9.762 D*s<lo.^ 



108.9179 Proof. 
Or thus, 

.19.2515: .8719*. Ii- .045261 gain due to i /. 



.290.250 
162540.0 


472.500 

162540.0 


11.6100 

1-4513 

..580 
..174 
....3 


. .18.9 
2.3625 

945> 
284 

5: 



A's gain = 13.1370 B's gain 5^21.3859 



986.125 
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986.125 
162.540.0 


657.5625 
162.540.0 


39-445^ 
4-9306 

.2272 

. --592 
. . .10 


26.3025 

3-287« 

•»3»5 

395 

7 



C's gain = 44.633 D's gain = 29.761 
The feveral (hares as before. 

Queftions.'of this kind feldom or never occur ia bufinefs i 
all differences in point of time are in company-affairs fettled 
by an intereft-accoun(f, and therefore to multiply examples 
on the. head would be entirely ufeleTs. 



Variety VII. Bankruptcy and Computations re- 
lating to Compofltions. 



T>Ankn^p 



^ptcy is. the failure, abfconding, and relinquifhment 
of trafEc in a merchant, banker, or any other trader.— 
In the firft ages of banking, the dealers in exchange bad 
benches ere£led in the public places, upon which they told 
their money, and wrote their feills, dfr. as the itinerant 
mf^rchants,, or chapmen, have at this day. — When a bank- 
er failed in his circumftances, his bench was broke, either to 
denote a fr:^ud, or advertife the public that the perfon to 
whom ^he bench belonged was ne longer to be trufted ; hence 
the term bankruptcy is of Italian extraSion, from two words 
signifying a brokin bench. 

The French diftinguifh betwixt a bankruptcy and a failure, 
by (lamping the idea of a defigned fraud on the fir(l, whild 
the latter is conftrued as occauoned by misfortunes and ne- 
ceiRty. 

In JiaU ». Ja. I. c. 15, we have this defcription of a bank- 
rupt, viz. All arid every perfon. who (hall ufe the trade of 
m'erchandife, by way of bargaining, exchange, bartering, 
orotherwife, in grofs, or byfeekjng his or her living by 
buying and felUing, who (hall depart his holife, or abfent 
bimfelf, or fufier himfelf to be arretted for any debt, either 
for money delivered, wares (old, or other good coiiilderation ; 

I or 
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or (hall fufFer himfelf to be outlawed, or go to prifon) or 
fraudulently procure hlm&lf to be arrefted, or bis mohey or 
goods attached, or make any fraudulent conveyance of his 
lands, goods, or chattels, whereby his creditors may be de- 
feated in the recovery of their jufk debts ; or, being arrcfted"* 
for debt, (hall lie in prifon (ix months, or mofe^ upon fiich 
arreft or detention^ (hall be adjudged a bankrupt. 

When it is judged that a merchant hath become a bank- 
rupt, not out of neceffity, but with a view to defraud his ctt^ 
ditors, and fave a capital at their expenfe ; a commiilion gf 
bankruptcy may be taken out againft him under the great 
feal, dire^ed to five or more commiffioners, to inquire into 
the particulars of the faiiant's circumftances, and to slA con*^ 
formably to certain ftatutes made in that behalf. 

Subftanci of the laws relating to bankruptcy in England^ 

13. Elif. €, 7. Thofe who depart the realm, c<mceal chem- 
felves, or permit^ themfelves to be falfely arrefted, to defraud 
creditors, if they were in trade, are deemed bankrupts. — ^ 
The Lord Chancellor, upon a complaint in writing againft 
a bankrupt, appoints cooimiffioners to fell the bankrupt's 
lands, as well copy as free, annuities, goods, chattels, 
debts, &r. Thefe commiffioners have power to convene 
perfons fufpeded to have any of the bankrupt's eiFeAs.— 
Perfons refufing to difclo(c9 oi* detaining lands, Cf^« to for* 
feit double the value. — ^If the peribn indebted abfent himfelf^ 
after five proiclaniations by commiffioners* to be out of the 
King's prote^ion, and perfons concealing him tbt>e imprifon- 
ed and fined. — The creditor, not fausned, may afterwards 
take his courfe at law. 

Stat. I, Ja. r. 15. A creditor (hall be received if he come 
in, in four months, -grants of land, Csfr^of a bankrupt in 
other mens names, except to children upon mafriage^ or 
for a valuable cohfideration, — void. — If, upon warning lefj^ 
at the ufual place of refidence three times, the bankrupt does 
fiot appear;^ five proclamations to be made, d^c. Refufing to 
be examined, fhall be committed. — Committing perjury to 
10/. prejudice of creditors, to ftand on the pillory. — rerfdiis 
fufpedled to detain anv of the edate not Appearing; to be ar- 
retted ; and ftill refuung, to be committed.— Commiffioners 
may affign debts, bft. to the creditors, and proceed to exe- 
cution thoi^h the bankrupt dies« — Commiffioners to render 
the bankrupt an account, and pay overplus. 

Stat. 



232 Varijbties in P&OPOR.TION. P^rtlV... 

Stflt:%i, Ja^ c. 19. PerfoAs endeavouring to compel cre^ 
ditors to take leis than their due, or to gain time ^yon^ fix, 
loontbs) and efcaping, ^c. adjudged bankrupts,-— Bankrupt's 
wife may be examined on oath. <— Bankrupt fraudulently con- 
cealing to ftand on the pillory. 7-^ Commiffioners may. break 
open a bankrupt's houfe, chefts, &c^ Another n^n's goods 
in the bankrupt's houfe to bp diftributed. — jNIo refpiw^ to be 
had to debts upon judgment, recognlfanccs, or ipeciaities, 
beyond other debits. St. 12. a^d 14. Car. lU c. 14. 9. ^c, — 
10. ff^» IIL £» 44. Advepturers in the Eaft-India company, 
Guinea company,. C^i*^. and no member of any ibciety or com* 
pany, to b^ adjudged a bankrupt in reip^d\ of bis ftock j and 
the ftock DOC Uable to foreign Attachment. 

Stat. 5. G. II. c. 30. Bankrupts not fubmittirig to be exa- 
mined thirty days after notice, and not difcovering how they 
have difpofed of their goods, and all books, papers, ^t. and 
delivering up>alIi'to the commiffioners, alt fucfi efiate, (^r. 
except their wives and childrens neceflkry wearing apparel, to 
fuffer as felons.<r-No advantage to bankrupts giving above 
100/. in marciage with children, u^ilefs at the time they 
could fatisfy their debts. — Bankrupts removing, , concealing, 
cr embezzling, to the value of 2©/. guilty of felony. — No 
commiffion of bankruptcy to be ifiUedout, unlefs.the debt of 
one creditor petitioning amount, to 150 /• or of three to 200/. 
—and bond to be given in 20O) A, penalty, to prove the p^rty 
a bankrupt. ...:.; i- 

Stat. 6. G. V c. 21. and 7. G; I.'r. 31. A bankrupt in 
prifon, on, execution for debt, to be difchargfed,'pr<:>ducing 
his cfertificate. — ^And perfons haVirig bills of note^'bil bank- 
rupts, at a day to come, entitled to dividend^' allc^lC^ing^dif- 
count at 5 p£r eenU . , / . . ' 

Stat. ^. (7. II. v.. 30. Bankrupts not furrenderirigin forty- 
tivo day^, arid not difcoverin'g eftates/ adjudged guilty of 
felony;' bat the Lord Chancellor jnay give fevcriteen days 
further refpitie. 

. They are to deliver all books of accounts, writings, ^c. 
to affignees, on oath, and be allowed 5 per cent, not above 
200/. on paying 10 s, in the.^ppund, and 74 per cent, not 
exceeding 250/. on paying i%j, 6 d, ^^r pound ; and the 
body, not the efface of the bankrupt, to be difcharged, unlefs 
. he. pays 15 J. ifl the pound. . ^ , . . . T. 

Four parts in five in number .and. v.alue oi, cred iters ^^^e to 
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fign ccrtificalcs^^fsTtf. Bondls or notes given to confent to any 
ciertificates, to be void j and if any creditor fuing out any 
cooimiffioni ha$ privately more than others, the commiilion 
(hall be fuperfedcdi-— ^^Bankrupts to be apprehended upon a 
Commiflioii iffued; — — Perfoni who difcoycr their eftates to 
be allowed 5 percent, and concealing trufts to forfeit L. 100 
and double value. -—-^Notice muft be given to cre/di^^drs to 
meet and chufe affignees, prdve debts, ycr, bm none ^d Vote 
where a debt is under Li ib. — — New aiSgnees may be cho- 
fen by the creditors^ arid affignee^ at itKe end of four months^ 
and withih twelve, to account, and dividend to Be made ; 
and there inay be a fecOnd final dividend in eighteen months^ 

^Ci Commlfliohers to take ah oathj-^ allowed %6s, a- 

day, but nothing for expenfes, and attdrneys bill to be adjuft- 
cd by a matter in chancery* ~^ 

Bankers, brokers j or fadoi'S, are fubjeft to ftatutes o^ 
bankruptcy j but farmers, grafief s, or receivers of taxes, fliall 
not be d^em^d bankrupts; Statt 5. and 16; Geo. IL ' 

SubJiaHce of the laws relating to ianiraptcies in Scptldnd, 

TViU. if Jliarji, ptrl.u.fejf. v* fi.iZQ. The.Wds fcall 
adjudge jthc laods, t^c, belonging to bankrupts, in favour of 
the buyer, by the decreet of fale $ and che^ buyer fliail there- 
on be mfeft, fo ibon as it (hall be found that the debtor is vUt- 
terly iniblvent, whether the legal be expired or not.* .More^- 
over^ t£. no parcbaier is founds a dividend may be made 
of the lands and eftates aitiong the qreditors ; a$ alio the 
Lords may d^terniine the value of liferent;efcheat$^ and the 
lands or price %o be divided among the creditors^ conform to 
tb<ir feveral rights and diligences^ 

WilL fef Mary, pari 1. fef. 6. i. f{. He is declared to be 
t>ankrupt, who^ being under horning and caption, and found 
by decree of the Lords to be iniblvent, is either imprifoned 
or retired to the abbey, or other privileged place, or fled or 
. abCconded, or who defends his petfon by force ; which being 
found by a declarator of the Lords^ all volu|itary deeds made 
by the bankrupti at or after, or in the fpace of uxty days be- 
fore his becoming fo, in favpur of any of his creditors, either 
Jin fatisfaftion, or for fecurity, (hall be null and void ; and he- 
ritable rights, whereupon infeftment may follow, granted by 
the faid bankrupts, are only reckoned, as to this caie, to be 
of the date of the feifin, but prejudice of their validity as to 

VgL. L ~ G g other 
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other e(Fe6}s.^— *A fraudulent bankrupt is not only infamoud 
infatnla juris y but may be farther pun rihed by the Lords of 
SciBon, death excepted, and no difpenfmg with the habit al- 
lowed in ceflion, unlefs the bankrupt faiting through misfor* 
tune be libelled ^nd proved. 

Ja. VI. pari. 23. c. 18. All alienationst difpofitions, and 
allignaiions made by debtors of their lands, teinds, rev^rfions, 
and goods whatever, to any corijundl or confident perfon, 
without a true and Juft Vaufe, after the contra<9ing of their 
de1?ts, may l>e declared null at the inftance of juft creditors. 
And if any third party purchafe lawfully .the faid lands or 
goods from the faid conjunds or confidents, his fights fhall 
ftand, but the receiver of the price fhall be liable to make tbe 
fame forthcoming to tjie faid creditors.- — The fraud may be 
proved by writ or oath of the party receiver of the faid fecu- 
rily, that'it w-as without any true or juft caufe; or that the 
lands and goods being again fold, the price, or tnoft part 
thereof, is^ or was to be converted to the bankrupt's be- 
hoof, feTf, 

The computitions tefeting to this variety, when there arc 
few creditors, may be mkde as in cafe 3. of the laft variety. 

Exam, ii Suppofe a bankrupt's cf{c£k fhoilld amoodt to 
1739^2. i^v.Sia^ what divtdend^shereof wiii fail .to each g^ 
the followtiig'cyeditors iiV'pifopordoa to-theinrcfpedivte funis ? 

Het}wes to A, £.313 7 '3- 3^3-3*^5 
'- ^* - • - to fir '^90 4 6 = 290.125* 
toC, 700 o ]0«70o. 

, . ., : tpl^ ,4.86,13 8=5 486.68333 

, . ^ , . tb E, * 60b 06== 6co. 

1 '. '/." IW '.t^ ^V"!' 500 * 0' = 500," ' . ■ 

; - ; • I" • • t'oG^ J81 10 = 381.5- . ^ - ' 
', '," to H, ' '418 b 0=^41?. . / 



Total ^(cb^, i.3689 15 '5-3^89.77083 



Dek. 



Vap. VH. Ra^.k k r u p-tj c-y. 



^35 



Debt. Subjf/l. 

3689.7708*3 :i739t>68s4»6: 



3t3«362jli47 14 li^Adraws 
290.225 ^136 16 9jBdraws 



700, 
486.683 
6eo. 
$OOi ^ ^ 

381.5; . 
L4X8. . . 



.330 
I229 

:282 

*.I79 
•V97 



O 

9 



10 C draws. 

3^Ddriaw9. 

17 iciEdraws^ 

i<4 jQ^Fdrzyfs. 

17 '5f6^raw8. 

I 8 H draws* 



" ' X. 1739 13 8f Proof. 

By the above method it is plain, there muft be an hca^fy 
multiplication and divifion for every 'creditor; wFrtch, when 
the creditors are numerouit '•trouWrmdertlie calculation in- 
tolerably tedious and troublefome, in vrhtcfa cafe, find the di- 
vidend for 1 /. and do the reft by' pria&ice ; or, which will be 
tnuch ihorter, muktply the (fivtdeii<} for ; /. into all the nine 
digits feverally, and then into iq ; mtfJtlply this laft ptoduA 
into ^11 the nine digits, and laftly into jo, fo (ball there;be ai 
table conftruded,ffom which the fe'veral dividends, were the 
creditors ever fo numerous, can «afily be* efl!e£):ed. ! 

Let the laft example be refumed. ;^ • 

3689.77083 : 1739.685416 •' I . , 

. .. 36^9-77^3) i739-6«54>6 (.47H?7S 

1= -47 1487 J : 

2= .9429750 
3 = 1.4144625 
4= 1.8859500 



1:^ 



=3.5004125 
3.7719000 

9 =r 4-243f3875 
10 =54.7148750 J 



La: 4-7«487r 
2 a 9-4«975 
3i=:i4-M4625 
4=518.8595 

5=23.574375 
6=328.28925 

7 = 33.004125 
8=37.719 
9 = 42,433^75 
1 19 = 47-14875 



Having thus tabulated the dividend to i /. the ufe of the 
table will be difcovered from the following; inilances. 

There was due to A 313 /. 7 J. 3 </• 



G g a 



By 
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By the table the dividend to 109=47.14875 
For 300 multiply by 3 



i|i. 44625 

L, 10= 4.714875 

3= f.4144625 

j6i. 8 </.=sf of I /. .1571625 

6d.=^TS' of t Ij .011 787 1 8 

irf^^of^ .00183119 

rrr: . L. s. 4- 

?4774636837 = i47 H ^^ 
as b||lfore. 

There wa9 due tp C 790 
L. 100 in the ublc =s 47,^4875 
For 700 mifltiply by 7 

1 330.94x25=1. 33P p 10 as before. 
And JQofaiiy ptb^*: ' \ ' 

When thp compp^tipri is agrwd on,, or fixed betwjxif the 
failant and hi^ creditors, jhp dividend: n\ay h^ at ofice cakur 
iated for any fum pradicaliy without a. table, efpecially if. the 
parts can be eafily taken; * 

Exam^T,, A. B.break*^, arid offers his creditors 15 j. a- 
pound, which they a^eed to accent of ^ -what will C receive, 
lyhofe debt aiaoupts to 515 /. 7 ;. 6//./ 

a ) i^S 7 ^ 1 

2) 257 13 9 for 10 ^J 
128 tt iQt -ipc. 5if 



386 ip : 7t for 15 i. a-pdtnd X386 10 7I 

Exam; J. A.'Bi breaks, and pflTers his creditors 12 j. 6rf. ar 
poundj which they agree to receive > what is G*s debt wprth^ 
iWBounting to 756/. ic) J, 6</. ? 

• ^) 756 ^9 ^ ; : 

'■ . ' ■ ** ' . ' ' ^ " ^ 

378 9 9 .for lOi. 
94 12 5i for 2s. 6d. 



^73 2 2i for i2s. 6d. Anjvoir. 



V 



Exam, 
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Exam, 4. A. B. compounds bis debt with bis creditors at 
f . 5 d* per pound Sterling % what will C receive, .to whoa 

iC was due 500 /. ? 

" 4) 500 • • • 



j2) 1315 at 5/. 

10 8 4 at 5^r 

r 



135 8 4 at 5x. 5<i Anfwtr. 

Var. ym, STOCKJOBBING. 

TO render this fubjeS more iotcIWgiblcj tt hath been 
thought proper to divide )t into partic&)affedi< 



xioas. 



Sect. Ip Ofjlochi^ ttr transfer r able funds* 

By the word Jlock^ was originally meaf^t, a particular Aim 
pf money contributed to the eSablifliing a i\x\\dy to enable a 
pompany to carry on a certain trade, by nni^ah^'iof whidh the 
perfon became a partner in that trade, and received a fhare of 
tbJe profit made thereby in proportion to tl^ knpiiey. employed* 
But this temi hath been extended further, though improper* 
iy, to frgnify any fum of pioney which hath beenJent to the 
government^ on condipon^of receiving a certain intereft, till 
she money is repaid, and; which makes a pamoir the national 
debt* As the fpourity, both. :of the government and of the 
public oompaniesy t^ reckoned prefera£le.ta^at of any pri^ 
vate perfon, as the ftock is negotiable, and may. .be fold at 
any time,, and as the jnteieft is always pahd^ialiy paid when 
it falls due; fo they are thereby enabled to borrow money oh 
a lower intereft than what might be obtained from lending it 
to private.perfons, wfaert there mufi be always Ibme danger 
of lofihg both principal and intereft.— *<-But as. every capital 
ftock, or fund of a company, is railed for a particular pm> 
pofe, and limited by parliament to a certainfum,* it necefla* 
irily follows, that when that fund is completed, no flock can 
be bought of the company ; though {bares already purchafed 
play be transferred from one perfon to another. This being 
the caife, there is frequently a great difproportion between 
the original value of the ihares and what is given for them 
when transferred : for if there are more buyers than fellers, 
9 perfon who is indifferent about felling, will not part with 

his 
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htf fhare vhhbiiea coiifideraUe profit to Jumicdf; and^ on the 
coiiciary, if .many jfere difpofed to fell» and few pmchaiers ap* 
pear, the value of ftocks will naturally fall, in proportioa 
to the impatience of thofc who want to turn th^r flock into 
fp^ie. 

7be prefent gov&nmentfhnds are^ . Stoch of CMtpanus are^ 

1. Three ^^r^^nr. reduced bank- .. I. Bank ftock. 

annuities* . 2^ South-(ea ilock< 

2. Three per cent. Confelidatcd. ^. India ftock. 

ditto. 4. South-iea annuities. 

3. Thr€fe ^ /^»f» dittO| ,17^6 ^ 5. Jndia annuitics.- 
4* ditto, 1751 6. India bonds. . 
j;. Thret and a haif p/ir ^^ . , 

cent, ditto, 1756 

6. Ditto, ditto, 1758 

2. Four per cent, ditto, 1 760 

. Long annuities, ' iftt 
9* Four j9wr <^ff/. fubferip- ^ 

tioA, ,.' . .. 176a 

«10. Long annuities, 171^2 ... 

' The funding fchonne was intro<Juoedfoon after .the revofat- 
rioOy ami hath hitherto aiH^lvered the purpofe A» which it 
'was calculated^ tiz.- the providing for the exigencies of the 
Hate in timeof war «. without the leail impeacfanient or dimi* 
hution of its orcdit : whbther this. vlriU.alwa]rs be tbecaie, is 
m qdeftion which ioturity alone, can decide. . loouit ftatutes 
fiQCe the retaoHiti»ri various funds are fpecified^ ,fuch as the 
£aft-lndia,vSouthHfea, a^^regaie. or general fliod, and the 
finking fand..-»»«^-^Wi\rnever the word •^»»i/ is applied to the 
Soutbt^lca or iiaft-'lndia company, it means their flock ot ea-* 
pit^ :or fuoh duties and artidcs of the public revenue as ara 
appropriated to.pajrthe iatereftdue on fuch ftocks tiUxedeem- 
M by pai4iani«nt» 'J he aggregate* fiind is ib called Iroaa 
ks being acoDeSion of many things incorporated togetibery 
^hiprehending not only the feveral rates axid dttties referved 
to pay atid fati^fy the intereft due on the funds at th^ bank, 
India, and South^fea houfe, but all the articles of the public 
revenue in generis^ excepting thofe that compofe the King's 
civil lift^ which likewife, by an zSt of the firft year of our 
prefent Sovereign, make a part of the aggregate lirnd for 
/«. 6oC,op6, to be -paid quarterly out of the faid aggregate 
fund. 

Sect* 
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Sect. II. The mitb§4 ^ rmjkg the annual Ji^Uis granted iy 
parHammf, /or ddraying the public expenps if the ftate^ and 
the manner rf fubjcribing and negHiatang Jutfmftio^^ r^eiptsy 

The fiipplies granted by parliament have been railed for 
fome years pad by annuities transferrable at the J;>anlc qF £pg« 
bud, fouictimcs with, amd fometimes without a lottery. Af- 
ter the parKament have voted thefc fupplies, if the fubfcrip- 
tions have^ot been already iecured by a few peribns offer- 
tune, 4«hiGh is fometimes the cafe, a public fubfcription is 
fet on footf; tfi' which cafe, every refponfibk perfi^n is at \U 
berty to apply, by a proper letter, to the iipft.comnuffioper of 
the trcafery, for leave to be a contributor, fpecifying in the 
letter the fum Which he would incline |to cootfibute. But 
when the required fum hath' been previoufly fecured by a pri- 
vate fibfcriptton, the application mufl be direded to foole of 
the #fdi^poKfls. Sometimes indeed the fubfcription Uesopeo 
to the public at the bank, or at the exchequer; and in tlhat 
cafe every pcrfon is allowed to fubfcribe What he thinks pros- 
per; and fliould there bea^furplus, a •proportional reduSion 
is made upon each fubfcritHion^ tfiat the whole may. exa<5tiy 
cotrelpond with the fum granted by parliament. 

After the fubfcription Is'cloibd, ncceipts-are made out, afi4 
delivered to the fubfcribers ; and, for the convenieney of fide, 
a fubfcriber for a large fum may have fundry partial receipts 
for dif&fent prapoitiopspf hi^ pippisrty j funi af^r^ jC|f.aA^r 
ment is drawn upon the baok of the receipt, which being 
fignedand witnelled, transfers the property. to j^ purc^^^r. 
The firft depofit is generally of i; per cent: antl is commonly 
made at the time of fubfcribing, and every month, thereafter 
a dcpofit is made of 10 or 15 per cent, till the whole is paid up. 
Thofe who chufe td pay in the whole fum before the ap- 
pointed days, are all6wed 3 p/r Vf»/. from the date.of fuch. 
payment till Odober j and the receipts for fuch payments m 
full, in the language of the alley, are called hea^ horft, byt 
the receipts for partial payments light horfe\ bcc^ine' the latter 
is much e^fier purchafed than the former, and thefefore more 
convenient for jobbing. An inftance will'be the bcft'lHuftra- 
tion. Suppofe, In the month of March, Jwft afte/the fccond 
payment^ one buys a receipt for 500 LJcript. or light horfe, 
for 25/. the mi^thod of reckoning would be thus :' Suppofe 
the current price is 75 /^r tfr;?f which is 2^ per cent, ht\6y^ 
par J and as th^ purchafer biiys the fcripf. \iy itfclf, without 
the douceurs that accompanied it," he ihulfr' be* iitt6v<*ct! the 

difcount, 
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diicount, viz. 25 psr ant. out of the payments alre^djr made^ 
becaufe he is to continue paying in at par, in the fmi^ man- 
ner as if he had recdved the douceur^^ I'he method of ma- 
king out a bill for 500/. Icript. with two payments made 
upon it, is as follows : 

L. 
A fells to B 500 fcript. at 75 per cent, on which ? -q ^ q 
he hath made two payments, at 15 per cent, each, \ '^ 

B, not having the lottery* tickets, nor the long 1 
annuities, whidiare the douceurs, muft be al- / . 
lowed 25 pereent. the difference betwixt the cur- \ ^ 
rent price of 3 ^ cent, and par» J 

Balance to be paid to A for the receipt^ . 25 q o 

Hence it appears that B becomes poiTefled of 5oa/.^i(cript. 
for 25/. which .he calls light. hfirfei and the adva^(f^ of 
fcript. boiuht on thefe eafy terms, is, that if a little rife hap- 
pens^ the »ine profit of i, 2, or 3 /^ cent, will prefent to 
the holder on this nomiqsd Turn, as if the whole had been 
actually cleared ofFj and for thisreafon likewi^, there is al* 
ways a more ready miarket for light- hprfi^Teeeipts than for 
heavy horfe» becaufe a purchafer iiviy have. 25/. who hath 
no(375/. 

Sect. III. The method ^ hvying into^ emd felling out of the 
• puhUc funds. '» . 

.The bufinefsx>f ftockjobbing is generally carried on by 
brokers, whq, thcmfelves having feldom or never any pro- 
perty in the funds, make their foruines by bubbling their cli- 
ents, and have enterqd into a kind of confpiracy to keep the 
method of grading in the flocks a myitery to eyery one but 
themfelves. . , » . . 

Any pef fun who wants to tell or buy,..ftocks, will cadi y 
difcover his merchant amiclft the cries that refound from all 
quarters.— If one means to be a purchafcr, he may, without 
the affiftance oif a broker,, afk another whom he hath difco- 
vered to be a feller concerning the price; who, if he is a 
common feller, will name the whole price, as 74^, 75^, or 
what ejfe it happens to be ; but, if he is a do6lor, or m^ider 
of arts in the alley, he will only name you the fradional 
part of the price, to difcover if you are a broker, efpecially 
if ,he finds it to his account to deal with fuch \ he will go 

about 
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about in fearch of liis merchant, as you mud do in fearch 
of yours* When your merchant appears, you then fix the 
price ^nd the quantity, and give him your name, defigna- 
tion, and place of abode, that he, as the leller, may take 
care of the transfer, and prepare the receipt. In the mean 
time, it is your bufinefs to have thefum ready in bank-notes, 
becauie the hurry in negotiations of this kind is fo great, 
that, in counting money, one is very liable to miftakes ; 
for which reafon, thoie who deal much in ftocks, and are 
well known, make all payments by a draught on a banker, 
whom they have engaged, for a trifle of commifSon, to clear 
all draughts of this kind. The transfer being prepared, and 
your name called, you then go to the clerk, who hath the 
transfer- book, to fee the form in which the feller hath tranf- 
ferred the fum agreed for, which ought to be to you, your 
heirs, ailignees, ^c. You will then be direSed to fubfcribe 
a form of acceptance of the ftbck transferred, the feller ha- 
ving firft fct his name to the transfer. This done, the clerk 
witneiTeth the printed receipt, which the feller gives you fign- 
ed by him, which yo.u muft keep as a voucher of the tranf^ 
fer ; then, having paid the fum and taken the receipt, the 
whole bufinefs is tranfaded with rcfpeft to you as a buyer. 
If you intend to fell ftock, get a quarter of a (hcet of pa- 
per, and write on it your own name, defignation, and place 
of abode, the fiim to be transferred, the fund whence it is to 
be transferred, and the perfon's name and defcription to whom 
you havq agreed to transfer it, as in the form below. 

James Dinwiddy, E/^; of Southampton-ftreet, 

in the parijh of bt Paul, Covent- garden, 
500 /. 3 per cent, confolidated bank-annuittex^ 

TO 

Mr James Simple watchmaker on Snow-hill, 
in the parijh of St Sepulchre. 

This paper muft be delivered to the clerk neareft to, or 
under the letter with which your name begins, who will ex- 
amine your account, and prepare the transfer. In the 
mean time, it is your btifinefs to be rnaking out the purcha-^ 
fcr's bill, which you are to do on a printed receipt, which 
you will be helped to in the office, a copy whereof is hereto 
fubjcined. 

Vol, I. H h Conjhlidated 
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ConfiliJated S /. pir ant. awiuipeh ^ 74t- 
RjBceivtd^ thi " doy oflAzj 1762, 0/ Mr J^mea 

Simple wauhmakef* on Snow-hill^ the fum of fevM^four 
founds^ twelve /billings, and fixptnce^ being the conpieratien for 
one hundred pounds,^ tniereft^ or Jhan, in the joint JitfcM of teres 
per cent, annukiesy ereSled hy an alt (f parliament of the twm* 
ty^fifth year of the reign of King George II. entitled. An. aft 
for convertins; the feverai annuities therein mentioned^ into 
feveral joint ftocks of annuities, transferrable at the bank of 
England, to be charged on the finking fund, together with the 
proportional annuity, i7i 3 1. per cent« per annum, attending the 
fame, by me this day .transferred to the faid James Simple w 
lyitnefs my hand^ 

Witnefs, '^ JamcSrDinwiddy. 

John Gray, Clerk, 

The receipt being thus made out, and the transfer ready, 
you fign it in the book, and then deliver your receipt to th« 
clerks, who fign as witnefies ; after which deliver the receipt, 
and receive the money, and the whole affair is tranfaded. 

TMe, fiiwing the amount of the feveral flods^ the days and 
' hours for transferring flocks and' annuities ^ and the time of pay • 
ing the dividends^ 

Amount of e^ch capital, Transferrdays. 

Bank ftock, ^. 10.780.000 \ 

An. 'ipercent. red. 17.701. 523 16 4 f ^ ^iir j t-i, 1? • 

Dittoconfelidated ilLjM 5 t^ f Tucf.Wcd.Thu.Fn. 

Ditto 1726, 1. 000. 000 J 

Dit'o, 3f, 1756, 1.500.000 .-* -• -* TueC andThurf. 

Ditto 1758, 4.500.009 r"'-^ - Mon. Wed. Frid. 

'4.percent.do 1760, 8.240.006 - - - Tupf. Wed. Thu. Fri. 

Dividends due on hank-flock^ arid 3 per cent, reduced^ on the ^th 
Jpril and lOth O^ohr, on the refl, the, ^th of January and 
^th of July. 

South-fea ftock, L. 3 662.784 8 6 7 j^ ^ p 
OW annuities, - - - J2.404270 \ . , « * lu. 

New annuities, -.- 8.958.255 2 10?^ f r^. ^ 
-^per cent. 1751, - - - 2,ioc,coo j * "*'* * '^"'- *''^- 

South' 
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Southfiafiuk new annuitifs^ and 3 per cent, dividends^ due on 
the ^th January and %th July ^ old annuities^ the yh of 
Jpril 0nd lOth of Oaober. 

India flock, - -. 3.000.000 - - Tuef* Thurf. Satur. 
Annuities, - * - 3.000.000 - ^ Mond* Wpd. Frid. 

Dividends due on hankjtocky sth of January and 5/i of July, 
' ditto OH annuities^ $th of April and loth ofOifober. 

Hours of transferring. ^ Of paying dividends. 

Bank-ftock, from 9 to 12. ^ « -^ 9 to 12, and i to 3. 

South-fea houfe, from 9 to i. * - 9 to 12. 

India houfe^ ditto. 9 to 12, and 3 to 5. 

The transfer-books are generally ihut for a month before 
the time of paying dividends* 



Sect. IV. Cmpufatifinsinjiodjobking^ 

Cafe i. When ihe ftock is any number of even hundreds, 
multiply the rate per eent. by the number of hundreds, and 
the produd gives the pri<te» 

E X A M P L £ S. 

1. Sold 500 thxee pfr cent, coniblidated anmiities, at 75^1 
what does it amount to ? 

5 ' 

L. 378 a 6 Anfwer. 

2. Bought 700 India ftock, at f 3Sj/^ ^tnt.; how much 
money muft J pay ? . « 

•■ \7 

950 5 Anfwer. 
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3. Sold 400 fcript. at 92!) what ought I to receive ? 

92 10 
4 



370 o Anfwer. 

Cafe 2. When the quantity of ftock bought or fold is no 
even number of hundreds, multiply the quantity by the rate 
per anU and divide the produdt by 100, ftbe quotient give» 
the ani'wer. 

EXAMPLES. 

I. What muft I pay for 135 annuities 34, at 87^^ 
pi^ cent. ? 

87.5 
^ 135 

4375 
1^375 

ii8.i25=X. 118 2 6 Anfwen 

Or by pradicc, thus : 

87 10 o for L% too ann« 
21 17 6 for 25 
8 15 o ^or 10 



Z. 118 2 6 as before. 

2. What muft I receive for 29 A 3 per cent; annuities, 
when the price is 74 per cent. ? 

74 
• '29 ^. . 



666 . .: 
148 

2i.46=:£. 21 9 2^ 



.(.^ :i . 4 1:' ■ C)r 
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Or by pradllce, thus ; 
74 

14 16 o for 20 

2 19 2y for 4 

3 *4 o 



21 9 27 as before. 

3. What is the value of 97/. 10 j. bank-ftock, at 120 
per tent J 

■' • 97-5 

. 120 



117.000 Anfwcr. 

in this way are all computations in the (locks, and fingle 
blanks and prizes, made \ which is fo eafy and expeditious^ 
that more examples would be quite unneceflary. 

Sect. V. The caufis of the rife and fall of flocks. 

Those who are concerned in the prafiice of ftockjobbing* 
frequently make contra£ts to buy or fell, at a certain diilant 
. period, a certain quantity of fome particular ftock ; againft 
which time they fet all their engines to work, to raife or 
lower the price of fuch ftock, by mventing and fpreading 
falfe rumours and fi£litious ftories, in order to induce people, 
by thefe coined alarms, to fell out in a hurry, and confe- 
quently cheap, if they have contraded to deliver ftock ^ or^ 
by imagined advantages, fill the proprietors with the hopes of 
more profit by keeping up ftock, and fo render it dearer, if 
they have ftock to receive. The peripns who thus delude- 
the people, and make thofe contra&s, are not in general 
pofleiied of any real ftock \ and, when the time comes that 
they arc to receive or deliver the q-»>antity they have contrail-. 
ed for, they only pay fuch a fum of money as makes the dif- 
ference between- the pricq tjic ftock was at whe^.they made 
the contra^, and ^e price it happens to be at wh/en the 
contra£^ is fulfilled* Anc) it often happens^ that perfons, not 
worth 100 /• make contradts for buying or felling 100,000 /• 
ftock.' In the language, pf ,£xchange*^ailey, the bi^yer in 
this ca(e is called the W/, and the feller the bear. T^e ori- 
• pv'. • . ■ ■ -gin^ 
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ginal defign of thefe contrads was, no doubt, to render the 
trafficking in our ftoclcs more eafy and convenient for foreign^i^ 
ers ; who, without (his expedient, would neither be able to 
make the advantage of the rife and fall of ftocks, nor create 
a rife or fall as feems moft to their purpofe. The four prin- 
cipal times for which bargains or contrads are made, are 
February, May, Auguft, and November^ and thefe, in the 
language of *Cbanffe-alley are called the re/counter JettUngs. 
Foreigners generally employ merchants to tranfa^t bufineis 
for them in the (locks, who, having little time for that pur« 
pofe, depute brokers to make thefe contraSs for them ; who^ 
going to the alley for the purpofe, and finding another broker 
who hath a commiffion to felt the fame quantity of ftock 
which he hath orders to purchafe', the price is agreed on ; and 
the one notes in his book. Bought of Jeremiah Sly 5000 1. 
3 per cent, annuities^ for May, — and the other. Sold to Jona* 
than Trap 5000 \. ^ per cent, annuities^ for May. — Thus is 
the bargain finifhed, but no principal or proprietot appean in 
the treaty ; and this gives occafion, under the faitAion of 
tranfadiing for foreigners, to brokers and jobber^ih theftockd 
to buv and fell for themfelves, without any property in, or 
out ot the funds ; and, perhaps, without ftny defignof tranr> 
ferring or accepting the funds they buy 6r fell, but, at moft, 
cJnly paying or receiving the odds at the time of fettliftg. — . 
Hence, for the different purpofes of the jobbers, the bulk and 
the bears, one thing will be propagated in the city and ano* 
ther at St James's.— The miniftry are turned toply-turvy in 
whifpers, and {tt by the ears in pfivate letters from tfceHaguc. 
— Invafions, rebellion, flat-bottomed boats, fchttmes, fecret 
negotiations, and air the other chimeras that falfe hopes or 
fears, or rather an unaccountable ignorance and CreduSit^, 
ircnder fubfervient to the purpofes of ftockjobbing. 

This fpecies of deluders, although they are by far the moft 
numerous body, would lofc much of their influence^ if they 
were not countenanced and abetted by thofe vety people, 
whofe intcreft, did they know it, (hould dired thdm to a 
condud quite the Contrary 5 1 mean thofe geritlemeh of fartk 
and fortune, who have very confiderablc propetti^i iii the 
funds. Thus, fbr inftance, a gentleman, who, perhaps^ ^tt* 
joys a cortfidcrable pofl in the nation^ ^nd, for that retfon, 
may be fiippofed to have the earlicft intelligence of aft eveht« 
that have any influence upon the flocks, and i^bofe honour 
will ndt admit ihfe fuppofitlon of his propagating a ftflfehodd j 
in order to fettle a great account in the alley to his advantage, 
fliould he report a piece of news to be true, which had never 

cxifted 
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cxifted any where but in his own brain, and retail it in whi^ 
fpers by his emtflaries-; Ihould he go further ftillvand confirni 
this relation by an aftual fale or purchafe.of £. 1000 ftock at' 
a low or high price, as he intends to feW out or purchafe, the 
unthinking proprietors are eafily catched by fo ftrong a bait, 
and he geu his purpofe effected before the cheat can be dif- 
icov^ed* 

Should this man have a principal command in the army, or. 
in the fleet, he hath it in his power to do the public a double 
prejudice ; firft, by negle<3:ing his duty,, in order to favour his 
account in the alley, he makes the evil real, which in the fiift 
cafe was only imaginary ; and fecondly, this evil hath not 
only the fame efFe<ft on the funds, but as it can meet with no 
real contradiftion, it; muft be cbnfequently more lading. 

The uaaccountable artifices, delufions, and fictions made 
ufe of 110 promote the intereft of jobbers and gamefters at 
heme^ are not a little fupported by toreigners, who' have pro- 
perties in ofiir funds. When ihey have given orders for 

making the contraSs we have already taken notice of, and 
have received advice of the purchafe, it-i» then their bufinefa 
to.fet (every engine to work, to turn the ftale in their favour 
by the time of fettling the account. Hence thofc private 
letters, which are fo often fhown upon ^Change, and which 
the crp^tures of thefe foreigners improve to every purpofe of 
hurting their country.— ^-Thefc letters pafs from the alley 
to the: news-writer ; and not only are ihofe concerned in the 
flocks ^mufed to their prejudice, but the whole nation delu- 
ded by hopes, or alarmed by fears, concerning events which 
;iever did, nor poilibly ever will happen. 

It is likewife the misfortune of many young merchants and 
tradefm^n decoyed by defigning brokers, and elated with the 
hopes of being rich in an inftant, to be drawn in pretty 
deep in the adventures of the alley, and, ignorant of their 
true intereft, and unacquainted with jobbings politics, they 
become dupes to their own fcrvants the brokers, by retailing 
their fi6lions in all the cofFeehoufes they frequent, and never 

• give over afting, till lo(s of fortune, of credit and fympathy, 
clofe the fcene. Thefe a;e the caufes of the fluftuations in 
the funds ; and if we only confider the variety of flocks, and 
the different events which may afFeft them, it will beeafy to 
figure the confufion, the uproar, and the ferment that con-r 
tinually prevails in the alley, and how unlikely it is that bu- 

• finefs can be tranfafled th re with decency or order, while the 
proprietors in the funds fufFer themfelves to be duped and bub- 
bled by fuch gentlemen as have been above dcfcribed. 

' A' 
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. Il^LUSTRATiON^//^^ preceding tahle^ 

Suppdfe 3 per cent, annuities may be purchafed at i^per. 
cent, and India ftock at 146 ; — in the column of 3 per cent. 
find 84, and bppofite thereto, in the column of intereft, it 
will be found to {Produce 3 /. lis, ^d, ; — in the column of 
6 per cent, the dividend on India ftock ftands 168, which 
Ihews, that when 3 per cent, give S 4. per cent, IncJia ftock 
ought to give 168 ; fo that to purchafe India ftock is in this 
cafe by 28 per cent, a better bargaift than 3 per cent, annui- 
ties, tinlefs fome allowance be made for the difference of the 
fecuntitS, as it is not certain that the company will always be 
^ble to give 6 pe^^ cent, for an annual dividend out of the pro- 
fits of their trade. 

Sect. VI. Some of the laws relating to ftockjobbing, 

7. Geo. II. c. 8. All contra<Ss which fliall be entered into 
upon which any premium fhall be. given for liberty to deliver 
or receivci accept or refufe, any public flock or fecurities, 
fhall be void and mill, and all premiums upon fuch contrads 
or wagers fhall be reftbred'td the perfon wno (hall have paid 
them, who within fix months from the making of fuch con* 
trad, ^c» may fue for the fame with double cofts ; and it 
ihall be. fufficient for the plaintifF to allege, that the defend- 
ant is indebted to him, or hath received to his ufc the money 
or premium fo paid, whereby rhe aftion accrued, according 
to the form of the ftatute, without fetting forth the fpecial 
matter ;^nd a bill in equity may be preferred, for difcovering 
any contraft or wager, and the premium given, which the 
defendant fliall 1>e obliged to apfwer upon oath.— -To enter 
•Into fuch comfafts, and negled fuch profecution, incurs a 
penalty of i, 500, to which penalty the writer of fuch con- 
xxz&y or negotiator, is liable. To make up a difference of 
that kind withbut a public aSion, incurs a penalty of i 100 ; 
artd no perlbn who fhall fell ftock to be delivered and paid for 
at a certain day, if it be rcfufcd or neglefted to be paid for, 
fliall be obliged to transfer the fame ; but it ftiail be lawful 
for fuch perfon to fell fuch ftock to any other, and to receive 
or recover from the perfon who contraded for the fame, the 
damage which fliall be fuftained 5 and any perfon who fliall' 
buy ftock to be accepted and paid for on a future day, and 
which ihall be rcfufed, or neglefled to be transferred, may 
^uy thd fantse quantity «f- (itch ftock of any other pecfon, at 

Vox. I. I i the 
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the current market price, and recover and receive from the 
firft feller the damage fuftained. — > — AH contrads ma(de for 
the buying or transferring of ftock, whereof the perfoos, in 
whofe behalf the contract (hall be made to transfer the fame« 
Ihall not at the time of hiaking fuch contraft be aftuallypof- 
fcffed of that ftock in their own right, or in the name of 
trude^s, fhall be void ; and every perfon in whbfe behalf, and 
vrith his confent any concrad) (hall be fo made to fel) ftock^ 
of which fuch perf >n is not actually pofleffed) ihall forfeit the 
fum of L. 500, one moiejy to the crown, and the other to 
him who mall fue for the fame ; and any broker or agent, 
who (hall negotiate fuch cuntraft, and (hall know that the 
perfon in whofe behalf the contrail (ball be nxade is.iipt pof- 
fefled of the ftock, '(hall forfeit L, 100, to be divided betwixt 
the crown and the profecutor, — Every broker or per(bn who 
fhall adi as a broker in the buying or felling of Aocks, (hall 
keep a broker's book, in which he' (hall enter all contracts 
that he (hall make, on the day of the making fuch contra&s^ 
with the names of the principal parties, as welj bqyers as fell- 
ers, and fuch broker who (ball not keep fuch book, or (ball 
wilfully omit to enter any contract, foir every fuch ofFence- 
fhal! forfeit Lf 50^ tp, be d,ivided betwixt the crowu and the 
• profecutor. ' [' ! ^ , . 

Variety IX. F A C TO R A G E. 

■pA(3ors are merchants agents^ refiding abroad, conftituted. 
^ by letters of attorney to aft for tjicir conilituents* 

Supercargoes 8j:e employed by merchants to go voyages,, 
ind difpofe of cpargoes to the be(l 'advantage. StQrek«.e;pers 
frequently get the name of fupercargoesj.wh^ ba^e tN chief 
management of ftores abroad, in vending goods, and.ipaku[^ 
remittances. . « • . . 

The premium, or allowspice ir«i|d^ to a fa£tor for his O^ou- 
ble in gurchafmg gopds, or putting off configniQents, 6^^, 
is different in different countries, and for diflefent confider^ar* 
tlotis, but always rated, excepting in cbe ca(e of an aiuuial 
falary, 2,1 fo tnuQ][\ per cent, , 

' In computing the allowance, or commifCon due to faftprs, 
tpultiply the fum upon which the cpmrnifllon i^to becbarge4> 
Hy t^e rate per mt. and Jivide the product by 100, and. the 
quotient 'gives the aiifw^r. '..,.,. . . ^ 

„£x. I. Bought goods for account of A. B. which, with, 
charges of package,. porterage,, light|r^e, fSf ^r invpiffi,| 

ampvint 
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amount to L. 5756, iz x. 6^/. ; what commiffion is to be 
added at 2i per cent. 

5756.575 

2i 



2878. 2875=^ per cent. 

• i43f9H375=^- H3 ^8 Si- 

N^e I. In dividing by too, there is no.occafion at any 
tin[ie to note the divifor, but fimply to point off two figures, 
or places extraordinary for decimals. 

Note 2. Queftions of this nature may fri^quently be anfwer- 
cd more expeditioufly by praiStice, efpecially when the given 
rate is any even part of a pound, 

T'he lafi example refumed, 

L. 2-jo per h. 100=6^. 4^)5756575 

Per i. =40, " 

143.914375 as bef. 

Ex. 2. Negotiated bills for A. B. to the amount of 4785 /, 
19 X. what commiiEon ought I to charge, at f- per cent. ? 

Here i=3f- of %\. 

' , Therefore, 410)47815.95 

5) 1 19.64875 "at 2| per cent. 

23.92975 =1.. 23 18 7 2itj; percent, 

Ex. 3. A. B.*s fales, per the Diamond, amount to L. 4849, 
ij s, 6d. what is the commifljon at 3 per cent. ? 

2i+i-=3 Therefore, 410)48419-575 



5)121.239375 at 24 
24.2478 at t 

145.487175 at 3 />^rr<?«/. 

Ex. 4. My faaor at Jamaica charges me YP^r cent, com- 
1x2 miffion 
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mliiion on my account of falcs, aitioiinting gro6 to 5784/. 
18 J. ; what will his commiffion amount to? 
2\o) 578|4-9 

289 245 = L. 289 : 4 : ici. 

Ex. 5. What commiffion is due on a bill of falcs, amounting 
to 7418 /. 14 s, at 4 per ant, ? 
4 per cent, is fV— -f . 

ThcrefjFc, 2|o) 741 18. 7 

370.935 at 5 per cent. 
74.187 at I per cent. 



296.748 ztj^ per cent. =L.2g6 14 ll^. 

jE;r. 6. Drawn on my correfpondents at London for 5745/.i 
what premium fliould 1 have at i-t per cent. ? 

I per cent, zz^ ) 5745 

•l=t - - 4) 57-45 ^t\ per cent, 
t=t of that 2) 14.3625 at I 

7.18125 at I 

. 78-99375 
jihjirads from the laws of England relating tofa5iorage^ 

1. If a faftor by his commiflion is impowered to difpb/e of 
his employer'^ goods as \i they were his own, the fadlor's 
anions will be excufed, though to his employer's lofs, unleft 
it can be proved, that, in fimilar circumftances, he bath 
done more for himfelf than he hath done fpr his employer. 
Buljlrode^ 1 03. , 

2. A faftor cannot fell his entployer's goods but for ready 
money, without a particular order, or commiflion \ in which 
cafe, though the purchafers Should afterwards become bank- 
rupt, provided, they were In good credit at the time of the pur- 
chafe, and the iadic^t done his duty in recovering payment, 
he is not accountable, excepting by exprefs flipulation, upon 
the account of an extra commiffion, H'llU 1708. 2 veru. 
638. 

3. If a faSor fliould* die before the debts arifing from the 

falcs 
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fales of his employer's goods arc recovered; however bad the 
cil-cumftances of the d^furuft's afFairs may be; this money i^ 
to be paid to the employer, after dedudion of commiffion, 
and not retained by the executors or adminiftrators; to be ap- 
plied for cxiiiidion of any other of the dcfurift's debt^. 
Hill, &c. 

4. Jf a faSor give time for payment of money, contracted 
on the fale of his employer's goods, which being -elapfed, 
and no. payment made, he,* notwithftanding, fell the debtqr 
goods of bis ovyn for ready money, who fome time after 
proves iniolvent ; the faftor, for the fake of his own credit, 
fhould indemnity the employer, but he is not compellable by 
the common law. Molloy, 

5. If ^ faftor makes faksi,^nd does not advife his employ- 
er, the factor, in that cafe, is anfwerable for the confequen- 
ces. Lexmer, 

6. If a fadlor, by commiflion, purchafe goods with his 
employer's money, or credit, and, on account of a fudden ad- 
vance, difpofe of them for his own behoof j the merchant, 
in this cafe, hath action againil the fador for damages and a 
fra«d. Lex nter. 

7. If a faftur purchafe above the price, or not of the qua- 
Jity limited by his commiflion, his employer may difclaim the 
goods, as he may likewife do if tliey arc (hipped to another 
port than he had ordered them 5 but, in the cafe of a fudden 
advance, if the faftor fraud ulenily mifconftrue the orders, 
then the employer hath action of damages. Lex mer. 

8. If a merchant fend goods to a fadtt^r for a fund of cre- 
dit, and in confequence, fome time after, a month for in- 
fiaoce, draws on him for a.certain fum, which the fador, 
having. efFe(5ls in his bands4 accepts; if, before the bill be* 
comes payable, the merchant (hould he bankrupt, and the 
goods in the factor's hands feized y in this cafe, it hath been 
found, the faftof muft^nfwer the bill, and fue as a common 
creditor for what he can recover of the contents. MoUgj^ 
442. ^ 

OBSERVATIONS. 

Whei^ a fa<9:or hath bought or fold, purfuant to orders, 

be ought immediately to advife his principal, lelt his former 

orders (hould be contradi^aed. Frequency and punduality in 

^ writing. 
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4^ritiiig, 4 pfOfkc JboQwledgeof the value, fall, and ritip of 
^opdsiy both: a^ .bocne and abroad, diligence in executing or- 
ders, and honeAf and pundiuality in giving a faithful account, 
are the.trueftna infallible meaqs of raifing and fecuring the 
reputation of a fador. ^ , , 

2. When a merchant fends out an invoice to his fador, he 
generally charges it with 5, 10, or 12 pif cent, according to 
circumftances ; in one cafe that the fador may not be ac- 
quainted with all the profits, but^ particularly, with regard 
to a fupercargo, that he may fell at fo much profk upon the 
invoice. , 

3. There are no particular ]aw& or regulations, that I have 
feen, in regard to the price of commiflion. In Jamaica and 
in moft parts of America it runs about 10 per cent, for fales 
and remittances ; in Holland, Italy, ^c, and other places 
nearer home, at 2t > in fome places on the continent, 2 per 
Kent. 



Variety X, INSURANCE. 

TNfurance is a fecurity, or afiurance, by means of a writ 
* called a pottcy^ to indemnify the infured of fuch lofles as 
fhall be fpecified in the policy fubfcribed by the infurer, or 
infurcrs, and entered in fome particular office, as a teftimony 
or voucher of the tranfadlion, by which the underwriters 
oblige themfelves to make good and efFeSual the "property 
infured, in confideration of ascertain premium, at a ftipula- 
tcd rate per cent, which varies according to the rifle, to be im- 
mediately paid down, or otherwife iecured,. according to the 
^enour of the agreement. In cafeof lofs, the uttderwriters 
can retain a certain difcount, generally 2 per cent, and only 
pay what is called ihtjh$rt reco'sery. 

. Cafe I, When the premium at a certain rate per. cent, for 
infuring a ^iven fum is required, t^e operatidn is the fame as 
in faftorage. 

Ex. I. Infured at Hamilton's office, the value of 574 /. at 
7i per cent, ; what i% the premium ? . . 



2o)s7+ 



VacX. I H^ir k'a N d E. 2*5:5 

2)28.7 for 5 J>er cfnt. 
M'3!5 f^r 2i per cent. 



yj'^1 



#3^05 for74=iiZ. 43, If. 



£*•. 2. Infured vith Dunlop, Glen, and P«ter$, tjie vjdpe 
ef 3768 /. at I4i />^ f^«f, ; what js the premium ? ^ 

. 10)3768 ^ .; . ' . 

' 5)376^8 for toper (enLi :. :> 

75.36 for.^^^'f^wr.. 
4)75.3!^ for z percent.} . , > 

. .*?-84 for i per cent. -, .,, 

546,36 for 144 per cenU:^Ls^6 : 7 : 2j-'' 

Ex. 3. Infured at the Sun-fire ofece,' 6n my tenemeht in 
the Gallowgate, the value of 748 /. 19 s. ; what fum m^ I 
pay yt^rly, at 2s. per lOo/. to keep the policy in foice? 

. X- 748-95 

.X '■ ^ 



.7489s . ■ r 

14.97900 - : ■ ' - 

12 "• '• 

11.74800 

Cafe 2. When the fliort recoviei7 is TfcquJred, fiiid the dlf- 
xrount as the premium ^was found in the^afl^caie,'^ fubtra^l it 
from the given fum, and the remainder is the* fhort reco- 
very. ; 
. Exam. t. Difcount isallowed at 2/>/r ^jPw/, in recpvecing 
£. io<ib infured, what is the fliol*t recovery?* /^ '*^ 
50) 1060 * . . ^ . . > 
20 difcount. 



980 fliort recovery. ' 

Exam. 
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Exam. 2. Difcount is allowed ^t.^^per cent, in recovering 
L, 500 infured, what is the fhort i;ecovefy ? 
40)^500 r.. :. 
• 12 10 difcount. 



. r * .- 487 I o^fho/ji recovery. 

Cafe 3: To fiAd'thefuip neceflarytq be infurcd; when the 
adventurer would cover, 6r make good his outftt in rife df 
lofs ; that is, to recover from the underwriters the whole 
value at rifk ; to the rate per cent, premium add the ordinary 
difcount, and fubtraft that fuki from, Z. 100 for the firft 
term, let Z. 100 -fee the jfecond, and the value at rifle the 
third, then will the fourth proportional 49e the anfwer. 

Exam. I. It is required to cover L. 500, premium 8 per 
ant. and 2 per cent, difcount in calcTof Tofs ? 

• - ' - ■'■' Ll ■■■ --■<- 

i.c^M^C' ^ iJote^ It is plain, that when we w^nt to recover L, 90, we 

muftin this cafe infure L. lOO ; jthjercfore to recover L. 500, 
wc muft infure L. 555, lis. i|rf. : Jpr when 10 per cent, for 
difcount and premium is dedudejdjr we fball have L. 5C0 re- 
maining nett. 

For 555 H It injured zt^%-p^r cent. 

44 8 lof premium tobe.dedu^lcd. 

5^' 2; aj- remains, - .*. . ,. , ' - 
t . .11. z 7.i 2pir cent, difcount to be dedufted. 

500 fifft outfet. 

Exam. %. It is required to' CQver Z; ^7^, premium 14! per 
cent, zpn cent, diicbunt in cafe of Ibfs ? 



loe 
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100; 
i4f+2=i6.s 



83.5 : 100 :: 575 

100 



83*5) 57506.0 (688.62 esff, 
5010 



7400 
6680 



7200 , 
6680 

520Q 
5010 



1900 
1670 



230 

Cafe 4. To find the amount of infurajicc of a voyage out 
and home. Dedu<9; the premium from the fhort recovery ; 
then fay. As the remainder is to the .premium, fo is the a-> 
mount of the firft infurance, together with, the outfet, to the 
infurance of the voyage home, which being added to the in^ 
furance outwards, makes the total infurance^ 

In the firft example of the laft cafe the premium was 
== £. 44 8 loj. 

500 o o outfet, 



90 1 8 I* 


544 8 >6t 
4 


Infurance home, 
Infurance out. 


"77 »S 6f 
435 " »t 

48 7 »o| 
44 8 io| 


Total infurance. 
Vol. I. 


tl' ' 



To 
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To find what will cover this Turn homeward.^, it will be 
9is in the laft care, L. h d, 

JO I 100 '. *. 544 8 io| 

10 • ' 



9X5.444 8 8 

L» 604 J 8 8^ to be infured home. 
After the fame mannci may the infurancc on a triple voy-r 
;ige be compHted, by making apothcr oppra^ion foun^ecj 6p 
the foregoing* . 

L*- i. d. 
Th^s 9:8:: 59?i 1^ 9 

4 



s) m^ 7 o 

.1 

9) 474 S 4t 



52 13 iif infurancc home, 

jja |6 9 outwards to different ports. 



?45 ip 8| total infurance. 

Cafes ofinfurartees, and the method df Jittling them. 

Cafe I, Sir Alexander Gr^nt c<?«/r^"\yi}liai]pijnnes,. fettled 
^t London X5th of May ^759' 

The (hip the prince of Orange being fitted put and vic- 
tualled at Waterford, was fen t tojarrjaica to take in her 
cargo, which Qie zccqvi^^y did, ai>d pp tho 2d December 

1757 failed from Moptego bay. in the faid ifland, without 
convoy, and oa thc.^d 'FeTbruary 1 758 was taken by a French 
privateer. 

Between the nth and i3tb of the iame February, the 
plaintiff caufed to be infured by different perfbns the fum of 
L. 1600, at and from Jamaica toLondon upon the faidihip 
and freight, beginning the adventure from, and immediately 
following the fhip's arrival at Jamaica, and fp to continue un- 
til (he {hould arrive at jLondon. About the ]2tli February 

1758 the {hip was retaken by a Britiih priyatcer, called the 
Britannia, Capt. Dobfpn, who became entitled to half the 
nett proceeds ; the plaintiff applied to the recaptorV agent, 
atid defired he might have the dire£tion of felling the (hip 
and cargo for the benefit of the concerne^j^ \^nt was rcfiifcd j 

whereupon 



522 2 
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•whereupon two ,brdkers were mutually agreed to by all par- 
lies to feU aftd (Hfpofe of the fhip and ner cargo. 

The (hip and cargo were accotdingly fold by public auc- 
tion$ with the mutual confent of the plaintiff, infurers, and 
rccaptors, and one half or- the nett proceeds was paid to the 
plainiifF) and the other half to the recaptor ; and in the ac- 
count delivefcd by the broker, the plalntifF was allowed for 
the ihip*s freight 1322 L 8*x. 6 d. ; in which event, though he 
had formerly declared for ^ total lofs, h^ nOw only claimed a 
partial or av^t-age lufs.--^The (hip and her cargo being thus 
fold by public auAion, the plain tiff delivered in all his vouch- 
ers to the policy- broker,, to make up the account, and flate 
the lofs for the examination of the infurers; and it was ac* 
cordingly dated as' follows. 

Z. s, di L. J« d. 
The Prince of Orange coft at pri- 7 ^-q ^ q 

vate fale - ^ . . J ^5 
Amount of the outfct by the fhip's 7 

books, - . - 5 

Premium of L. 1 155 to coyer the 1 

above from London to Water- > 60 17 3 

ford, at 5 guineas per anU J ■ 

I132 19 i 
Provifion for the (hip's ufc at ditto, 1 10 9 i 

1243 8 6 
D^duft freight from London to 1 
. Waterfordj - - - 3 

1121 8 6 

I>cduft return of 2i per cent, com- 1 28 1 7 6 

miffion on jL. 1 155, - - 3 1 

Premium on Z. 1 190 from Ireland T 

toJamaicajat6guineas/>^r£iw/. > 75 4 o 
to cover L\ 1093, 1 1 i. J '■ 

1168 15 O 

Dedu(a freight from Ireland to Ja- 7 290 J4 o 

maicai * - - . - \ ' > * - 

. " 878 I o 
Premium on L. 1 32b from Jamaica 7 

toLondon,tocovef£ 878, 1 J. > 416 o 6 
at 30 guineas per cent. * - 3 " 

1294 16 

Toul amount of the freight, 1322 8 6 
K k 2 



III o o 
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L. s» dm £• s. ' dm 

Brought over, - - 1322 8 6 
Dcdufl the portag«-bill and char- 1 

ges in the river, which may bc> 422 8 6 
ab9Ut, - - - J ■ 

900 o o 
Premium of L. igjotocoverZ.goo ) 

at 30 guineas />^ f^/. - - 3 J^i^jL. -,325 5 g 
So that there might be infured on ? ^^ ^ ^ 
the (hip, ... J^3W o Q 

And on the freight, • - 1350 00- 



940 II I 
138 II 3 



In all, . - • 2670 o o 

Half the nett proceeds of the fliip \ 

and frdght, - 1. - J 

From which dedud half the crew's j 

wages home, - - - - - 

Nett, 801 19 I© 
2670 at 98 per cent. L. 2616 120 
Received .- . 801 19 19 

1814 12 2 
Then 2670 I 1814 '.' 100 ' X. 67-18-9^ being the ♦» 
average-lofs claimed by the plaintiSl 

Defs^pakt's Objections. • ^ 

It is underftood, that ihe pradice among merchants Is, to 
infure no mofex^n Ihip^and^ freight than the fiHn it would 
require to bring her on an eq^iallty, whether (hearriveior not ; 
but when neither are valued, toaicertain whether a merchant 
chufes to have a profit in view by her arrival or capture, and 
for which, when valued, he pays a certain premium, it feems 
natural, that the infured meii>s only to be feCured and rein- 
ftated in his reaS property, into Which' the infurers have a 
fight to inquire, and to fee that the account is properly ftated. 
And it muft be owned, that the wear,of.a fhip greatly reduces 
her value, vAich the freight again anfwers, hut with heavy 
charges j therefore Ihip and freight are the fanie; or, if they 
are feparated; it^depcncls niuch oa fancy ; wherefore, in this * 
cafe, the owners flaould dyily have iafurcd as under." ' 

^-'-■'■-' ,..,., / The 
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Thevalueof the fhip at Jamaica being . 878 i o 

Required only iDfurance on L. 1350 on fhip? 

aod freight, at 30 guineas per cent. *- - 3 «I__.I 

1303 6 o 
If a total lofs had happened, that Z. 1350 
fecured the owners at 98 per cent, in L. 1 323. 
As (he was taken, ^c, they received for half 7 o 

ihip ind fxeight, - - - - ii!l-!Ll! 

~ • 501 6 at 

L. L, s, d, L. L, s. 

Then 1350 I 501 6 2 y. ico I 37 ,2, which average- 
lofs was offered to be paid by the defendant. 

Some urge it to be the cufiom to infure nett freight, a^s 
well as the valiie of a fhip > ^nd it is too general a cuftom 
alfo to miftake what nett freight a<5iual]y is, or rather impof- 
fible to calculate exadly, wh^t a^fhip and freight will yiejid in 
the middle of a voyage : therefore it is incumbent on an 
owi^er ;o pleaie. him(^lf,.and declare it by a valuation of 
both ; but if he does not, and leaves all open, it is to be pre- 
fumed be means only to fecure his real property, and infurers 
can never be liable to pay the lofs on. an accidental or ima- 
ginary proilt, in cafe of a total lofs ; while the aiTured, in the 
event of a fafe arrival^ and that by he#vy charges^ fuch as 
thirty guineas to failors for the run home, his fuppofed nett 
freight, or profit, does not yield to his expectation, can have 
recourfe upon the infurers for a return of premium, by com- 
plaining of his miftake after the {hip's arrival. Wherefore 
all infurances left open, and not valued, are intended only 
to fecure the real original property. But as there are fd&s 
in the prefent cafe, let it be fuppofed, -the afTured or owner 
meant to make profit, which is gran'ting a contradiction on 
' an unval^,ed policy i by iufuring his freight at a high: rate, 
his claim for return of premiums would be founded on the 
foUowing ftate, by proving his intereft at the higheft, it now 
turi^ out to be at the end of the vjoyage* 

Suppofe L. 2670 had been infured without valuing the (hip 
and. freight, and the (hip arrived iafe, the alTured could have 
demanded ^ return of premium^ by dating bis account 
thus. •' ; ' 

Amount 
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Amount of the {hip*s freight, - • - - 
Dittc of fhip fold at - - - 

Total value, - - 2042 8 

Coft at Jamaica, - - L. 878 I o 
Premium on £.1350 (hip and freight,425 50 
Portage bill, - - - 438 8 9 

— • 1741 14 



L. 


1. 


y. 


iyi2 


8 


6 


720 









Nctt freight or profit to be infurcd at L. 286, 

14X. to bring it home, - . - - 300 13 



325 9 


9 


' 84t 1 





300> 13 
. 90 6 


9 
3 



Infurers debtors to premium of L, 2670, at 30 ' 

guineas, - - - • - 841 i o 

By hifurance on i. 1350 o o 425 5.0 
By *> on nctt freight, 286 14 6 90 6 3 

^-*-^ .' . ' • • "" ■' 515 " 3' 

1636 14 6 
Sum ovcr-infured, 1033 6 b- - - 

• • • '^' ._ - ■ ^ ■ ...' 

£. 2670 6 6 - * - - 

The above nett freight afc Jamaica, - - • 
Deduct coft of infurance on L. 286, 14 f. - 

When brought home to London yields nett - iio 7 6 

Note, Inftead of adding the preimum to a Aippofed profit on 
fhip and freight at Jamaica, the pferaium thereof muft always 
be deducted, and lefs infured to n^ake it a real value. 

PROOF. 

If fht had arrived fafe, L. x. ii. 

She fold at, or was worth - . - 720 o o 

Hfer freight turned out at -^ ' - - 1322' 8 6" 

^ 2042 8 6 
Coft at Jamaica, - ^ - - Z?. 878 i o 
Infurance on Zr. 1638, 14 J, - - 5'5 .^i .3 
Portage-bill, - - - - - -438 8 9 

.. . " • J • U-— -u- 1832 '^I' O 

::',■■• * V • * •— ■' 

Nett profit, - -. 210 7 6 
- If 
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. If there had bcai a total lofs, 

Lf 1636, 14^* At gS per (eH. would pay - 1603 *9 9 
Coft ^c Jamaica, •: - - Z. 878 1 o 
J ufucancc premium^ " • • 5*5 '^ 3 



1393 " 3 



Nctt profit, 

. As (he was taken and retaken, 
i. 1636, 14 J. at ^i per cent. ' - 
By n^tt proceeds of half ihip and freight, - 

The ihfurers muft then have paid 
Nett proceeds of half (hip and freight. 



Coft at Jamaica, - - Z, 878 i 6 
Ditto premium, - , - 5'S i* 3 



210 


7 


6 


J603 
801 


19 
>9 


9 
10 


801 
801 


i9 

19 


10 



1603 19 9 
1393 12 3 



Nett profit, - . - 210 7 6 

Nete^ The underwriter in this calculation docs not ftudjr 
the minutefl exa£lnefs, but flumps fmall things to bring out 
bis proof. 

As certainly every man means his tru^ intereft in all his 
operations .in trade, therefore' the above ftate proves proper 
calcAilations ; as whether a fafb arrival, a total lofs^ or a cap- 
ture and re-capture had; happened, the profit, or nett freight, 
turns out e<;|ually the fame. Wherefore, in all infjrances of 
ftiip and freight, both, or either, left general and not valued, 
the aiTuiPed can calculate in the above manner for a return of 
prcmtxim ; as alfo the infurers from paying too much. If the 
infiirers were to pay, refptfting the cafe in qucftion, on the 
}fAaginary fum of 2670 /. the affured would not only gain 
Z. 896: 13 : 4, by the capture and recapture, an accident, 
but laves alfo Z. 115:6:9, they would have loft had the 
(hip arrived fafe, without the leaft chance of a reciprocal 
advantage to the infurers by any accident. -r^ If cuftom is 
pleaded to a contrary practice rcfpcfling freigh% it hath no 
relation to an infurance on ihip and freight j becaufe, if a 
hig4i valuation is made and infured on the one, fo much the 

lefs 
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lefs ought to be done on the other. This caufe coming on 
to be heard, and the plaintiff's i^tnefles proving, that it 
was cuftoniarv tn tho city of LcAidon for an owner of a (hip 
to cover his intcrcft both in (hip and freight, by infuring the 
(hip and freight, and the premium paid for infuring the lame, 
the underwriter takmg the premium, in cafe the (hip arrives 
fafc, the Jttfy gave a verdi£t for the plaintiff. 

CunninghaTtCs law of bills ^ l^e» 

Cafe 2. Shewing how a particular average was calculated 
at Hamburg. 

AiTurance made for account of Mr C^-^ C o dc C— o, 

from LUbon hither, for the fum of 2000 marks Banco, upon 
10 che(b fu^ar, (hipped by him on board the Antonetta ^al« 
ley, Capt. Thormay, which, according to the bill of lading 
and invoice, amount to 826 and 512 mil. and are valued in 
the policy at 4 marks per milree, without premium, 

Is, mcrks, - - " - - 3306 i 

Premium, at 7^ ^^r c^«/. - - 239 11 
Premium upon ditto, at 7t per cent. - 17 S 

Marks, 3563 i 
Whereupon hath been infured, marks, 3000 
and left uninfured, - - 563 X 

3563 » 

The above ten che(ts have, as per invoice, weighed in the 
country neat 375 arrobes^ 22 lb. which at yy\h* per arrobe* 
make 1 1,272 lbs. of our weigbt/and amount, at ^id. with 
8y per cent, difcounf, to marks 2(>98 - 7. 

But as the above ten chefts proved damaged by fea- water, 

they were fold, by order of the infurers, to the beft bidders, 

anci produced marks - - - - 2514 2 

Deduce i\ per cent^ difcount, • 200 8 

^3*3 10 

Which being dedufted from - 2998 7 

.Makes the lofs - - - 684 13 

To which muft be added for extra- charges. 
To the captain, for general average of marks 

25Q0, at marks 4:3:6, Marks, 105 8 

Carried forward, - - 790 5 
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Brought forward, - - 790 5 

To the notary, for atteftations, ^c, ' - - - 48 

To brokerage of 5 chcfts, fold at public fale, * 7 8 

Cooperage and porterage, - - - - - 28 



Marks, 804 ij 
Dedu£l agio of marks 120, at i^o per cent. 27 11 

' i ' ■ 
The whole lofs - "" - - - - - 777 2 
Which being divided on the value of 300 marks banc, 
affe<as every loo marks with marks 25-14 6. 

This account was not objected to, and Ihows th£ equity 
of the infurers; who might have iiated as under: 

5 chcfts of fugar damaged, weighed at Liibon, as per in- 
voice, 186 arr. 2:2 lb. which, at 30 lb. per arr. make in 
Hamburg 5602, at gi per cent, ' Marks, 1621 t 

. DcduSt 8y per cent, difcount 129 4 

Notey When tare-allowance for good weight and fwecpings 
is dedu(3:ed, an arrobe of fugar lt<>m Lifbbn will produce 
only 284 lb. Hamburg. 

Charges. Marks. 

. Freight, 14 marks per cheft, - - 70 o 
Ordinary average, - ----- 70 

Cuftom, at iSi^ctus ffer cheft, withl g 

^o per cent, agio, ., - - j / 
Primage and ftader-duty * - - 5 jo 

Admiralty of mai-ks 700, with ^5 /*''7 g , • 

cent, agip, - ' - - - J 
Lighterage, porteragic, and cooperage, 31^ 
Brokerage at 14 _ 78 

Marks 109-7, *^ '3^ per cent, agio, 84 4 
Commiflion, zt 2 per cent. - - ^9 ^3 

1 14 I 

Had there been no average, they would . ■ ■ 

have produced - - r - - ^377^? 
But, as the fame were damaged, they 

yielded but - - - - 978 x 
T>^du&S^ per cent. - - - 78 o 

900 I 

Carried forward, - - 1377 12 
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Brought forward, - - 1377 12 
Oidinary charges as above, 84 a 
General average, - - 105 8 
Notary and commiffion, 22 8 

212 4 687 13 

e>89 15 

Confequently they yielded lefs. 
Which being proportioned upon the above mentioned fum 
of marks 3563-1, according tq the valuation in the policy, 
but which, by an exa^ computation, comes to marks 3564-8. 
Hence 19^ marks muft be paid percent. 

Wherefore there muft be paid by the underwi;i- 

ters on 3OQO marks infured, - - - 580 8 
By the proprietors, for what was not 7 , „ 

infured, viz, j ^ V 4 



3564 8 689 I z 

Cafe 3. Shewing how an apcount was fettled where the 
ihip and cargo was ranfbmed, having been partly infured at 
different offices, and partly rifked by the proprietors^ 

A, J3r freights a (hip out and in for a voyage to the Weft 
Indies, and \y the charter-party was obliged to make pay- 
ment to the owner of the fhip in i. certain fum for every gal- 
lon of rum or Cwt of fugar (he carried inws^rds, provided (be 
landed fafe, and likewife tg fill ber quite full of qne or both 
thefe fpecies of gpods. 

A. B. accordingly freights h^r outward with 

goods to the value of - - L, I963 16 6 

Takes goods from C at a certain freight, valued at 10^ 4 2 

from D at ditto to the value of - lOl 15 i 

• and ihp-fliip was valued at - - 512 4 6 

« < . . ■ 

Total value, - « 2680 o 3 
Of this cargo A. B. covers at London at 20? 

guineas per cent, - - - - j 3 <^ 



And covered and riflced togetherthe remainder! 
at I2gi 
burgh, 
'he valu 
vvere likewife covered at the fame rate. 



at 1 2 guineas /^rr^;/f. at Glafgow and Edin- > 1 732 1*6 6 . 
burgh, - - . - - 3 

l"he value of the fliip with C and D's goods J ^ a ^ • 

Total, 2680 o 3 
The 
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The fhip proems on her voyage outwards, and was un- 
luckily taken by a French priviteer, who returned her with 
the cargo for a ranfom of 14.09 /* 15 i; 4 ^. When the ran- 
fom come to be ftttied, it was pled by the underwriters, that 
A. B. being a pfoprietor for the freight^ he ought according- 
ly to be liable in a proportion of the ranfom agreeable there- 
to ; but when the cafe was advifed^ it was fot^nd^ that as A; Bi 
paid no freight for goods fliipped outwards, there was no real 
property to infuie, nor could it be a charge upofi the cargo j 
that infurances arc only intended to procure to the proprie- 
tors of (hips and csrgoes their original coft, and no more 
can be fecured, unlefs by a fpccial agreement with the under- 
writers fpecified in the policy, in which cafe only profits may 
be infured. For had the freight been payable in the Weft 
Indies, there was fomething in this cafe rifked ; but as there 
was no freight payable, but in the event of the fhip's arrival 
at Clyde, there was furely in this cafe no infurance to be 
made by A. B. ; wherefoie the lofs was calculated and char* 
ged as under, which was admitted to be right by all parties. 

To cover L. 231 at London, premium 26 guineas, 2 per 
centi difcount. 

77 : 100 ^ '. 231 ^ 300 covered property-* 
' To cover the remainder at Glafgdw, 12 guineas premium, 
difcount 2 per ant. 

X. X. i* '. d. L. Si di 

85 8 '. 100 :'. 1732 16 6 \ 2029 I 4-i covered propcjr-s 
ty at Glafgow. 

Then to cover the ihip and the remainder of the cargo. 

ji C's cov* property. 
1 li D's cov* property. 
io| value of mip cov*. 
L. s. d^ 

A. B. ought to have infured at Glafgow and 7 j, 

Edinburgh, - - - . . j " V ^^ 
And he infured at London • - - 30^ o o 

In all, - - 2329 1 4l 
Of this fum he only infured, - . - 2100 o o 

%6 that he ftands underwriter for - - 229 i 4i 

L 1 2 H^ncc 



L. s. L. 


s.d. L. t. 


85 8 '• 100 : 1 102 


4 2 • ii9 13 


85 8 '• 100 :'. ioi 


15 I '• Il() 2 


85 8 : 100 :: 51* 


4 6 1599 J5 
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L. s. d. L. . i. i. 
Hence A's underwrhcrt at LoA- 1 ^oo o 6 

don arc accountable for 3 ^ 

At Giafgow and Edinburgh for 1800 o o 
He is himfclf accountable for 219 i '4^ 

2329 I 4I 

C, or his underwriters^ arc accountable for 1*9 '3 7* 

D, or his underwriters, for . - • * 119 2 iii 
The proprietors of the (hip^ or underwriters, for 599 15 lol 

Total covered property, - 3167 13 lO^ 

'To proportion the ranfom according to the above ftate, 

covered property. lofs. €cv,p» iofs. 

FIrft^3i67 13 io|: '. 1409 15 4.*' 100 • 44 10 I percent. 

Then L. 300 infured at London muft pay, Z, 133 10 3 

1800 infured at £din. and Giafgow do, 801 i 6 

229 I 4l rifked by A. B. ditto, 101 18 I0|. 

119 13 7 T C's covered property do, 53 5 24 

119 2 iii D's ditto dittOj - • Si I 3i 

599 15 105 fliip ditto ditto, - - 266 18 2^ 

3167 13 loj Proof - - 1409 15 4 

Caje 4. Shewing in what manner the owners of goods 
contributed to the charges of falvage on the amount of their 
value, at the place where they wert landed, more than the 
fum infured on them* 

Infurance was made in London with the London- afiurance 
company for the account of a merchant in Bourdeaux of 
L. 1000 Sterling, viz, 

L. 600 upon%{ of the fhip L*Orphee^ 

400 upon i of the cargo from Bourdeaulc toC. Franf oifc. 

Not faf diftant fronl CJipe Fran^oife the fhip was chafed 
aftiore by arT Englifli privateer, and fevcral of the goods plun- 
dered ; the firft coft whereof, according to the account deli- 
vered, amounted to 12477 ^i^res, 16 fols, 11 deniers, and 
was included in the whole cargo, which the afTured's agent at 
London valued at 31675 liv, 12 fols, 9 den, whereof J inclu- 
ded in the afllirance is 7918 llv, li fols, 3 den. exchange at 
33^. ;^^recu, ----- -£* 362 19 I 

Premium at 15 ^^r c^/7f. • - - - 54 9 o 

Carried forward, 417 81 
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Brought forward, - - 417 8 i 

L. s. d, ——— 

And i of what was plundered 31 19 9 3> a^? ,^0 i6 2 

Premium at 15^^ f^«/. * - - ai 2 4 

161 18 6 
Commiffion of the infurancc i per cent. - 162 

Lofs, - 162 14 8 
The (hip's value at £. 2400 Sterl. 1 , ^ 

at 324 ^« ^^'^ ecu, makes \^^ ^ ^ ^ 

Being damaged was fold 1 Liv. 

at Cape Fran^oife for i 16510 o 
Dtdua 2S per cent, for? ^^ ^ 

diff«r, in the money, i ^ ^ -12382 10 

40786 14 6 
Whereof the i at 32irf.j^fr ecu 7 ..^60^0 

makes the lofs - - S " ' 4"« 4 ^ 
Paid in all for falvage upon the? 

fliip and cargo per account, i '^ ' 
Whereof was deduced |, - 2162 17 4 

15140 o o 
And for diflFerencc in the money, 3785 o o 



^ whereof at 32^^. per ecu makes ? 
of lofs, ... i 



11355 o o 
. - - 128 



Totallofs, - - 751 1 2 
Which was demanded from the faid company by the alFured's 
agent. But it was ob]e£led> that granting the amount of the 
firft coft of the goods to be right as ftated, at 12477 ''*'• *6 ^* 
lid. yet it appeared that they really produced 55620 //v. 
from* a certificate of the goods faved, and account of fales at 
Cape Franfoife ; and though they did not pretend to any of 
the profit, yet they were of opinion that the proprietors of 
thofe goods ought to contribute towards the charges of fal- 
vage, as they had rendered more than the fum infured on 
them. The company therefore made up the account in the 
following manner. 
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Per account of fales, 


and invoice. 


Sold for 


Coft 




49 caflcs of bacoD, Liv. 20 ly 


Lh.ySt 1 


6 


131 red wine 7 ^^^^0 ,^ q 
5 filled up, 1 ^5798 13 8 


6130 II 


7 


28 white wine, 7 ' « , 
i4 filled up,' 5 *9^^ ^ 9^ 


480 3 





85 pickled meat, 4745 


3407 16 





13 pots butter, 441 


180 14 


4 


2 caflcs nails, 445 


171 





25 bundles pipc-fiaves, 480 


137 8 





3 caflcs tallow, 230 


82 15 





2 ditto pitch, 600 


50 





3 ditto vinegar, 49 


15 6 


6 


321 ditto flour, 1 727 1 


6855 6 


3 


6 ditto oat- meal, 971 


4*7 15 


6 


3 ditto brandy, 60 


27 5 


8 


24 deaU, 100 


107 5 





7 caflcs lead in bullets, 465 


^43 7 





55620 


19089 2 


4 


Thelhip 165 10 







72130 

To cover 19089 /rv. 2/0IS9 4 den. original cod at 15, per 
€ent. to pay. 98 per ant. in cafe of lofs, it will be 

82' 10 • 100 I- 19089 2 4 : 23138 to be infured. 

Premium of 23138 at i si per cent. - X/vi 3586 o o 
Prime coft as above, - - . 19089 2 4 

22675 2 4 
For difference in the money add 25 per cent. 7525 o o 

!■ I .fci 

Coft at Cape Fran^oife, - - - 30200 % 4 

Upon the above«mentioned produce at the 
fale of 72 1 30 £v. are to be proportion- 
ed the charges of falvs^e, being Liv. 17302 

And to dedudt 4 inftead of f, by thq 
former account, , - - - 4325 



12977 



Which 
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Which chargeable on the following particulars make, 

J*or 30200 the coft of the goods with the premium, Liv. 5433 
1 65 10 the proceeds of the (hip, ^ - 2971 

25420 profit on the goods, ... 4573 

72130 ^ 12977 

And the lofs wherewith the infurers were chargeable a- 
mounts to as rollows : 

The whole coft, - - Zi v. 31675 12 9 
Prcmiumof 38394 //i/. at I5t^^rtf^«^ 5951 b 3 

,37626 13 o 

The whole lofs, . - ;- - Liv. 12477 17 
'^ lium of 1 51 24 iiv. to cover the above at 7 



Premium of 151 24 liv. to cover the above at 

- 1^^ p£r etnt, . • - - 

Charges of falvage, •• - 5433 ^ 
Pedua, • . . r3583 - 4075 



So that the lofs on the cargo will be about 50^ per c. 1 8897 ^ 

Upon the fhip valqed at I^. 2400 Sterlings ex- 
change at 32i d. per ecu, •• i- Liv. 53169 4 



Which was fold for . - - 16510 o 

Deduft for charges Qf falyage, - - 2971 o 

• t 

13539 o 
And for difference of money 25 per cent. • 3385 o 



10154 o 
Lofs to be paid on the (hip 8oy| p/r f^«f . - 43015 4 



53'<S9 4 

Upon this ftate the account was fettled, and the London- 

afTurance company did accordingly pay. 

For 600/. Ster. infured on the fhip at 8cy|/)^C. Z.485 8 9 

For 400 ditto infured on the cargo at 50y-/^rf^«/. 200 16 o 

]ooo 686 4 9. 

Which comes fhort of the former ftate, . - 61 16 5 . 

/Vmount by the agent's ftate, - - 748 1 2 

Cafe 
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Cafe 5. Showing in what manner three different premiums, 
at three different offices, where there was a general average, 
a return for convoy, and an over- infu ranee, were fettled. 

A* B. merchant in Glafgow gives orders for fhipping 
£. 2027, 5 J. Sterl* value of goods on board the Caledonia, 

C mafter, bound from Liverpool for Cork and Antigua ; 

in confequence whereof he makes infurande on the intereft 
he cxpefted to have on board, in the following manner : He 
ipiurcs at Glafgow 550/. at 15./. to return 8 per cent, if the 
Caledonia departed from Cork with Weft-India convoy : he 
infures on the fame intereft at Edinburgh 950/. at 20 guineas 
per cent, to return 12 L per cent, for convoy from Cork ; and 
at London he infures on the fame intereft 1 150 /. at 25 gui- 
neas per cent, to return 15 /. for convoy from Cork : which 
feveral infurances fully covered the intereft he expe£led was 
ikipped on board. But after thefe infurances were finiflied, 
he is informed, that, through an unforefeen event, fuch as 
the veffel being full, and not able to take on board the whole, 
that there was only (hipped on board 1463 A i$s. ^d, Sterl. 
6f value, exclufive of premium of infurance, by which means 
there is an over-infurance. The veffel proceeds on her voy- 
age, arrives at Cork, the mafter takes failing-orders from 
the captain of the man of war, and,' in confequence of fig* 
nals from thence, weighs anchor, is under way ; but unfortu- 
iiateiy runs aground on a fand^bank, by which the veflel is 
hurt, lofes the benefit of the convoy, return/to Cork, where 
the cargo is unloaded in order to repair the fhipV damage, 
and afterwards the cargo is refliippcd, and the veffel proceeds 
on her voyage, and arrives fafe ; but thefe is a generial aver- 
age- lofs to be paid by the ftiip and cargc, and A. B/s propor- 
tion thereof is 21 /• 13 s. 4//, Irifh, to be paid by his under^ 
writers. 

Two queftions arife from this cafe, 

inw\ How much' is A, B, owing to each of the infurancp- 
brokers at Glafgow, at Edinburgh, and London, for the pre- 
mium-allowing i per cent, for the pver-infurance ? 

2dOy What proportion of the 21 /. 13 a ^d, Irifli of gene- 
ral average is to be paid by the underwriters at the above three 
o^ccs in Britilh money ? 



Infured 



273 



- 


456 10 


Glafg. 


Q50 o 

218 10 


Q 





- 


731 10 


Edinb. 


1150 
3^4 17 




6 




- 


825 2 


6 Lond. 



Van X. Insurance. 

L. s. d. L. s. d, 
Infurcd atGlafgowat 15^^ 

ant. - - - 550 o 
Dedu£k premium and. 2 per 

cent, d'lfcount^ - 93 10 o 

Remains the uncovered •fup- ' 

poied property, 

Infured at Edniburgh at 20 

guineas p^r cent, 
Deduft 23 per cent. 
Remains the uncovered fup- 

pofed property, 

Infured at London at 25 gui- 
neas per cent. 

Dedu<a 28 J per cent. 

Remains the uncovered fup- 
pofed property, 

TotaHuppofcd property uncovered, 2013 2 6 
To proportion the fujipofed property to the real, it will be 

fuppofed." real. fappofed. reaU 

2013 2 6 \ 1463 15 4 •• 456 la * 331 18 7 at Glafg. 

2013 2 6 '. 1463 15 4 •• 7JI 10 o ^ 531 17 7 at Edin. 

2013 2 6 : 1463 15 4 -' 825 2 6 ^ 599 19 2 atLond. 

To cover thefe proportions at th€ difFereot oftccs. 

I/?, 83 \ 100 \ \ 331 18 7 * 399 18 4 at Glafgow. 
7.d^ 77 • 100 \\ 531 17 7 • 690 15 I at Edinburgh. 
34 7ii - 100 • • 599 19 2 • 836 3 6 at London. 

To find the over-infurance. 

Zi. 5. d. L. s* d. 

There was infured at Glafgow, 550 00. 

There ought to have been infured but 399 184 

Over-infured at Gla%ow, _- - - 150 1 8 

There was infured at Edinburgh, 950 p o 
There ought to have been infured but 690 15 i 

Over- infured at Edinburgh, - r 259 4 ii 

VoL^I, M m Tbcre 
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Z. s. d, L. s\ d. 
There was infured at London, .1150 00 

There ought to have been infured but 836 3 6 

I ii. ■ 

Over-infurcd at London, - - - 313 16 6 

L. 21 13 4 Iri(h is at par L, ad. 

To proportion which, 

53 : 20 I '• 1 1 : 4 3 o chargeable at Glafgow, 

at Edinburgh, 
at London. 



53 


• 


20 


• • 


19 


: .7 


3 


Ai 


53 


r 


20 




23 


. 8 


13 


n 



L. 20 o o Proof. 

Hence the account muft be ftated as under. 

Z» i. d. 

PrcnHum of 550 /. infured at Glafg. at i ^percent, 82 10 o 

^percent, on 150/. is. 8 rf. over- infured, - o 15 o 

. Grofs debit, - t 83 5 o* 

Ded. i per cent, returns for convoy, i. 44 00 
Return of premium 7 per cent, for 

i^oL is.%d. * •* 10 xo if 

Proportion of average, * * 430 " 

.-^- — 58 ^3 ^i 



Nett debit at Glafgow, * ^ ? 24 11 io4 

Premium of Z. 950 at 7.1 per cent, infured ^t 

Edinburgh, - - - i99 10 o 

i per cent, on 259 /. 4 j. 1 1 (/. over-infured, 1 511 



200 15 II 
Ded. 12 per (ent, returns for convoy, Z. 114 o o 
q percent, for Z. 259 41; over-infured, 23 6 yl- 
Proportion t>f average, - - 7 3 4t 

■ "' ■ ■' ■ » 144 10 04 



Nett debit at Edinburgh, • - 56 5 ic^ 



Premium 



Y^n X. Insurance, .275 

L. s. d. 
Premium of 1 1 50 at 26^ per cent, infured at 

Londonf - - - - - 301176 

t per cent, on Z. 313 16 6 over-infured, i 1 1 44 

303 8 lot 
Dcdud i^ per cent, of £. 1 150 for 

convoy* - ^ L. tji 10 o 

11^ per cent, of L. 313 16 6 over*- 

infured^ - - 35 ^ ' 

Proportion of averagc-lofs, 813 yi 

.^*-« — 216 9 8t 

Nett dd)it at London, - - 86 19 2 

Ca/e 6. Average-lofs on 474 hhds tobacco infurcd on the 
Peggy, from Virginia, o^ account of A. B, valued at L. 8 

per hhd wet tobacco, 7 per cent, premium. 

« 

When, the hhds were exai^ined, and the contents proved, 
it was found, that 599 cwt and 69 lb. or 67157 lb. were de- 
faced, and that 22392 lb. were entirely loft, being diftinguifh- 
cd and afcertained in a particular account made out for that 
efFed;. Hence for the lofs it was ftated : 

L. s* d. 
If 1200 lb. wet tobacco give L, 8, infured perl 

hhd, 22392 lb. muft in the fame proportion > 149 5 7 

be charged with - • - J 

67157 lb. cut or defaced, charged siiiper lb. I , 

for defacing, - - -J ^ ^ 

219 4 8 
DtduA 2 percent^ - 478 



For the average- lois per cent. 
474 hhds. 
at 8 Z. 



214 17 o 



If L. 3792 is to be charged with L. 2x4, 17 s. lofs, L. 100 
muft be charged with L, 5, 9 x. * 



Mm2 OBSER. 
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OBSERVATIONS. 

Of poIUtes of infuranc£f and deciftons concerning them. 

What a policy of inlbrance is, and the purpofe for which 
infurances arc intended, hath been already taken notice of. 
The eflentials that arc to be cxpreiTed in a policy, or contrad 
of infurance, arc in general: 

1 . The pcrfon's name for whom the infurance is made, to 
which this unlimited declaration is commonly added, .^' for 
** his own, or any other perfon's account." 

2. The goods, or fhips, or their value, or, in ihort, the 
thing itfelf upon which the infurance is made. 

3. Tile name of the place where the gol>ds are fhipped, 
whithe)- bound, the time when the rifk commences, and 
\9hen it terminates. 

4. All the different kinds of dangers which the infurer takes 
upon him. 

5. The confideration or premium received, or to be recei- 
ved, together with the name of the broker employed in the 
tranfadiion. 

. 6,. How much (hall be paid in cafe of lofs, and when due. 

. 7. The day and year in which the contract or policy is 
executed. 

8..The inteligence or advices relative to the adventure, 
at the time of making the contradt or policy. 

JVho may infure* 

I I. Any perfon, who, by the laws of his country, hath ji 
right to difpofe of his property, may infure; but in fome 
places, where ordinances relating to infurances are in force, 
there are exceptions, panicMlarly concerning thofe who arc 
.employed either in the management or direftion of infurances, 
as infurance-brokers, commiffioners, and iecretaries of any 
chambers or tribunals f )r judging of dilFerences tha< may a- 
rife in this branch of bufinefs, fince they ought all to be men 
ftriaiy impartial. In England and Sweden brokers alone 
are excluded from figning or underwriting policies. By all 
the ancient ordinances, and fome modern ones, relating to 
infurances, the infured are particularly injoined to run part of 
the rifk themfelves, as the beft m^eans of avoiding frauds ; 
yet we find that fuch injun<ftions are commonly evaded, or, 
at leaft, very f^ldom long complied with. The cuftom of 
overlooking, or dilpenfing with the diipofition of the law in 

thofe 
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thofe refp^s, hath crept in every where ; and when a judge, 
in caies of difpute, finds, no vifible fraud committed, he can-^ 
not well another wife, than to oblige the merchants to adhere 
to, and fulfil their contrads, as the bed way of promoting 
credit and trade in general. 

2. tVhat ma^ be infuredj and how. 

By m^bdern laws and cuftoms, infurance may be made on 
divers kinds of merchandifes ; on fhips ; on the freight or 
hire of ihips ; on the money for fitting out of fhips ; on bot- 
tomry, or money borrowed on the bottom of a fhip 5 on fhips 
and their cargoes jointly j on the profit expecScd by the goods ; 
on intereft an^ no intereft, /. e. without further proof of in- 
terefi than the policy^ on tbe rife or continuance of the cur- 
rent price of merchandifes j on houfes, warehoufes^ cellars, 
and the value of goods laid up therein, againfl danger from 
fire ; on fifheries ; on the lives of men and cattle j on lotte- 
ries, ^£, ; the whole according to the circumflances that may 
happen among the contrafting parties.— -The goods to be 
infured ought to be declared in the policy as circumifcantially 
as poi£ble, if the particulars are known by their marks, num- 
bers, and package, rather than under the general exprefiion 
of merchandifes or if it be agreed td infert thofe particulars 
\^n known by the infured, they ought by no means to be 
otfp^ed I more particularly, if the infurance be made for the 
account of feveral pcrfons, fince by this fpecification great 
trouble is prevented in proving to the infurers the particular 
goods they infured, which were more or lefs fubjeft to da- 
mage. But on floods expefled from abroad, it is more ad- 
vifeable to let the policy be made out under the general ex- 
prefiion of merchandife, than to infert particulars, as orders 
for the purcbafe of foreign commodities cannot always be 
ftridly complied with by agents or faftors, fince many cir- 
cumflances may vary the orders given them' for purchafing of 
particular goods. Befides, in the cafe of a dubious debt, 
goods taken in payment, different from thofe that y^ere or- 
dered, may very prudently be fubflituted in their place. Every 
perfon making infurance under the general expreffion of mer- 
chandife, ought not to c6nceal any thing he may know which 
would require a greater premium than is commonly given. 
And for any damage happening to goods more liable to it 
than others infured at a lower premium, the infurer ought not 
to be anfwerable any farther than in common with the reflof 
the cargo not fo fubjefl: to damage. 

According 
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According to the laws of feireral countriesy fucb things as 
in their nature are corruptible or perifliable^ or contrahand 
goods liable to confifcation, arc not to be underftood under 
the general expreiTion of merchandife^fiocethe infured is ob«> 
' liged not to conceal any thing from the tfifurer relatitiLg to the 
rifle he takes on him. It may neverthelefs happen, that,- 
through the unwarrantable proceedings of others, the fhip 
may be expofed to greater danger than the infured may know ; 
in which cafe the infurer, not the infured, is accountable for 
any lofs or damage. 

Any perfon who hath laden different (brts of goods, and 
intends to run part of the rifle himfelf, or to have them infu- 
red at different places, hath it in bis option, which of thofe 
goods he will have inferted in fuch or fuch a plWicy, and may 
chufc from amongft them fuch forts or parcels for himfelf as 
are leaft expofed to average, unlefs he makes infurance uoder 
the general title of merchandife. But then this choice ought 
to be made at the time of taking out the policies, and the 
marks and numbers of themercliandife be therein diftinguifb* 
cd; for if an infurance hath at the beginning been made un- 
der the general exprefSon of goods, and fome time after the 
infured wants to have it expreffed in the policy, as is frequent- 
ly the cafe, that the riik is run on fuch and fuch bales, the 
infurer no doubt hath a right to inquire into the caufe of this 
fpecification, and particularly into the quality and condition 
of the goods ; fince, as long as they continued infured under 
the general expreffion of merchandife, and there happened to 
be on board others of a greater value, a joint obligation fub- 
fifted among the infurers, and none concerned therein ought 
to be prejudiced by feparating or dividing fuch goods. An 
equal obligation may indeed more properly be faid to fubfift 
amongft fuch of the underwriters as had infured the value of 
fuch goods as were brought aboard at one time, and who, pre- 
vious thereto, had underwrote a policy ; for it is certain, that 
if the fliip wherein thefe goods were loaded as to-day ihould 
be burnt at night,, none would infure them to-morrow. The 
rifk of the infurers who firft underwrote ought not therefore 
to be confounded with that which the infurers of a later d^te 
muft run, efpecially at thofe places where they anfwer for the 
rifks the goods run wbilft they are aboard the lighters in 
their paffage to the (hip, and only thofe infurers who figned 
the firft policy fliould jointly run the riik of the goods in the 
firft lighter, and fo on, according to the rank and value. It 
is, notwithftanding, ordinary in London to bring all the. in- 
furers. 
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fiirera, .whor^btve %ned at. feparate tmen for the account of 
one.aad ^the iaqiie perfcn, under the general ;expreiSon of 
merohaiidi&, into one oommon ciik or average ; but confi* 
dering'the remarkable difference there may be in the begin* 
nmg and duration of the t'tik'^ by goods being fooner or later 
fhipped.and infured^ it will be obvious /thai this cuilom is not 
founded an equity. This diftinflion, howiever, will only be 
pradkicable in ah outward voyage; for in a voyage inward it 
is impoifible to be particdar enough /or afcertainidg .tbe 
jdiff^ence in point of time. : Xhe (hares of j^i^ ought alio to 
be |»rticular)y tlenominatcd, and prccifely valued m the po-r 
licy, efpecially when it is not their firft voyage j becauie it 
will be diftcult to prove .what their worth may be in fwbfe- 
quent voyages; or what ia really loft of tfec original valufirhy 
tear and vrear. , . 

For if. the owner of one fourth of a vcffel, for inftance, 
values it in the policy at L. 500, and only gets L, 400 infu* 
red, it is dear, that he ought to be confidered as an infurer 
for.Z, K>o hirafclf ; and although, in a. grofe average, the in* 
fured's fliare may becharged :but at the rate of L. 400, he 
inuft^neyerthdefs bear' his. proportion for L. 100 of that avetr 
age, as a joint infuxer with the reft. 

3. 7T?e damages to which the infurers are liable, 
Tbefe are defcribed in all poKcies, and maybe all or either 
of the following : the feas, men of war, fire, .enemies, pi- 
rates, rovers, thieves, jetti Tons, letters of mart, and counter- 
mart, furprifals, takings ^t fea, arrefts, reftraints, and detain- 
ments qF all kings, princes, and people, of what nation, con- 
dition, Qr quality foever, barratry of the mafter and mariners., 
land'Of all other perils, loffes, and misfortunes, that have, or 
•Ihall come . to the hurt., detriment, or damage of the faid 
goods,. or any part thereof; and in cafe of any lofs or misfor- 
tune, it (hall be lawful to the infured, their faftors, fervants, 
or affignees, to fue, labour, and travel for, in, and about the 
defence, fafeguard, and recovery of faid goods, or any part 
thereof, ^c. 

However, a diftimSlion is every where to be made between 
the damage that may "happen to infured goods on board a 
{hip, and that which occurs by an aftual fhrpwreck'j for this 
iafr damage is, without doubt, to be made good by the infu- 
rers, but th)5 former may proceed from their bad ftowage^ or 
their being put in a place expofed to wet, from a deficiency 
fn caulking of the degks, or otherwife; which faults the (bip 

ought 
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ought to be anfwerable for. But it is almoft become an uni- 
verfal cuftom for mafters, as fbon as they arrive at any port^ 
to go on (here and proteft againft any damage that in the 
voyage may have happened to their cargoes, by reciting any 
bad weather they met with : but this fort of protefts, it is to 
be prefumed, will not free the mafter /rom a further examina* 
tk)n ; efpecially if the owners of the goods have any reaibn to 
believe that their damage proceeded from the (hip, or the 
fault of the mafter, they may at all times bring him and his 
crew to declare upon oath,, what they knew of the (hip's con- 
dition, and in what place the damaged goods had been 
(lowed. 

The Eaft-Indta company hire ail the (hips they employ in 
their trade from private people ; and in the charter-party there 
is this general condition, that every (hip (hall make good all 
damages that may happen to the goods on board her ; and 
further, that the company (hail contribute nothing to any da^ 
mage the (hips nray receive, by either cutting or carrying 
away mails, lofmg cables and anchors^ or any other direful 
effe(5ls of tempeftuous weather ; fo that what general cuftom 
bath made a grofs average to be borne by (hip and cargo, falls 
folely on the owners of tho(e veffels which the coonpaiiy ^m* 
ploy. 

4. Of general or grofs averages. 

Whatever the mafter of a (hip in diftrefs, with the advice 
of his officers and failors, deliberately refolves to do, for the 
preservation of the whole, in cutting away mafts or cables, 
or in throwing goods oVerboard to lighten his veflTel, which is 
what is meant by jettifon, or jetfon, is in all places permitted 
to be brought into a general or grofs average ; in which all 
concerned in (hip, freight, and cargo are to bear a proportional 
part of what was fo facrificed for the common good ; and it 
muft be made good by the infurers in fuch proportions as they 
hive underwrote. To make this action legal, the three fol- 
lowing particulars are eflentially neceffary. 

t. That what was fo condemned to deftrudlion,. was in 
confequence of a deliberate and voluntary confultatioi^ held 
between the mafter and men. 

* 2, That the fliip was in diftrefs, and that fuch facjifice 
was a procedure abfolutely neceffary to fave the reft. 

3. That the favingthe (hip and cargo- was aSually owing 
to the ttieanfs ufcJ, with that fole view. 

If 
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If a deep- laden fhip be obliged to takeout ^ part 6f her 
targo, previous to h^r paffing fome fhoals or flats, whicb^ 
without fuch lightening, would hinder her getting to her de- 
fined port, and the li^ht^rs or boats 4h which the goods of 
fuch cargo are put (bould peH(h, the owners of the goods fo 
preferved (hall Aot only remain poilefled of thofe goods^ ,but 
alfofhall contribute nothing towards thelofs of the fhip and 
-what was in her. This difference is founded on equity. 
The lightening of the fhip was in confequence of a deliberate 
and voluntary determination, and for the good of the whole ; 
whereas the lighters being faved, and the fhip loft, was ow- 
ing to an accident, nowife proceeding from a regard to the 
whole, but a cafe (imilar to the faving goods lying, neareft at 
hand when a Ihtp is run afhore. Suppofe fartiier, that a fhip 
runningx)n a bank, throws overboard all her heavy ftore$» 
and part of her crargo, by which jettifon {he gets clear, and 
returns to fea, y^t proves ib leaky, thatfhe is obliged to make 
for^ and take fhelter in the next harbour, where, upon exa- 
mination, {he is found in ib bad a condition as not to be re- 
paired, and therefore is condemned as unfit to proceed on the 
voyage ; in this cafe, notwithftanding her Idfs proceeds from 
her having been a{hore, yet as {he got clear by the forefaid 
jettifon, and the remainder of the cargo efcaped, and arrived 
fafe in harbour, that which was fo faved muft contribute to 
the lofs of what was thrown overboard^- But yet, whatever 
damage the {hip fuftained by her running aground, pr the 
damage or lofs any particular goods fuffered by this unhappy 
.accident, muft be borne by the {hip's owners, and by the 
owners of the goods, without any pretenfion of indemnifica* 
tion from the cargo (aved, their redrefe being only agaiiift the 
infurers. The fea-laws of* trading-countries differ greatlv* 
in fixing the prices at which goods thrown overboard {hall 
l>e made good, and for what value thofe faved are to 
contribute. By fome of the moft ancient ftatutes in differ- 
ent countries^ if the accident which occafioned the general 
average happened before half the voyage was performed, the 
jettifon is to be eftimated at the price it coft j but if after, then 
at the price which the reft, or fuch like goods fhall be fold for 
at the place of difcharge, freight-duties and ordinary charges 
deduced. The new ordinance of Amftcrdam in 1744 feems 

* to differ fomething from this cuftom, faying, that only in 
cafes of detentions, and ranfoms, the contributions {ball be 

• made in thefe two different manners of valuation. Several 
ordinances, viz. of Antwerp 1563^ Hamburg 1603, . of 

- Vol. L N a France, 
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France, No 753. Lewis XIV. an^dof Copig&erg, N0866. 
Jill agree, that the goods i'aved and loft fUall be rated at the 
market-price which thofe fa ved felt fof, and a coBtribution 
be made, accordingly, aft^f dedu<^ing freight a.nd charges. 
'But by another ordkiancogF Hamburg ia i^si, it is ordaii>- 
edi, that) in cafes of gebecal airertge, i;^^ gcipdts ftall be efti- 
mated accordiog to their invoice^ with the addition of all 
charges excepting premium of infurancc.. He4)ce arifes the 
following quefiion^ Which is the jufteft way to reckon iht 
good«i, according lo their value at the place^diey came from, 
©r according to their value; where th^y ar^ landed ? If the 
fhip arrived m fafety at the deftined' poi:^, vvithout doubt, both 
the goods thrown overboard^ and /thofe. fftVed, ought to be 
valued at the price they might have yjelded, or did yield there, 
whether the jettifon was made before they came half-way or 
after. ; for if the goods favcd by this jettlipQ arrived at the 
l^lace where ehey wecedeftined for, and/t,here produced dojuble 
what they coft, it would he unre^oahl^ that one half of fudi 
produce fhould contribute nothing to what was c^{k a.way^; 
nor would it, on the contrary^ be re^onahle to make the 
goods iaved, if they came to a lofing market, pay for more 
than cbey produced : or fuppofe they werefucb as fuffered by 
their oWn periihahle nature, what reafon could there be to 
make them contribute ad valetem of their coft ? As there is 
Bolaw in England that pofitively dircdls what method is to be 
obferved in thefe cafes, the infurers ais well aS the infured arc 
bound by the determination of referecft. Molloy, in his trca- 
tife dejure maritime^ remarks, tha^, in Ws time, the general 
cuftom was, that the goods fa ved, and thofe loft, were efti- 
ntated at the rate which the goods faved fold for, frcigjit and 
other ncceffary charges dcduflBd; which indeed, from- a com > 
parifon of tranfa(^ions in cafes of that kind, feems ftill to be 
^ the ^evailing. cuftom in England. Accidents may happen 
that may occafton a contribution before the (hip can reach her 
tteftihed port. When a veiFel hath been obliged to make^a 
jetfcifon, or^ by the damages fuffered foon after failing, is ob- 
liged to return from, whence ihe came, the necefiary charges 
of her repairs, and Jthe replacing the goods, thrown over- 
board, nwift be proportioned by a general average. Jn like 
• manner, when (hips in time of warfare detained in foreign 
partis; aiid expofefd tp. greater experYies in procuringthetm- 
leafe, there- i« no other way of fettling a contribution for the 
payment of rhofc charges but on the firft coft of the Qargp. 
' With r*gyi^o feme fort of goods that aj:five whither th^y 

* .... yvere 
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wtte bourrd iiftcr ^ jipctiron^ it may bejfefe .inccmvenitot for ali 
the concerned tafettfe^ and makt a rtlpartitiojiof the lofsi 
\ipon the coft of the whole cargo, than to calculate ypon a 
. forceif fal*, or an inaccgrate appraifement. But no rule ii) 
this cafe can be made without exception,' or Whieh will rtot, 
in feme occtirrences,' waminiendhient : for though a law 
may ordain, chat jeach owner fliall contribute proportionably 
to the coft o^ his goods, yet if > he caiij^jrovc that they were 
fpoiled, or had felicn cpnfid^rably in value after ftiipping, it 
doch not fecm equitable to compel him toany Oi^er contjibur 
don than /r^ rata of what liis goods arc worth at the time of 
IcotKtYg the average. Hence the new ordmance of infurance 
at Anifterdam, wherein there is the following claufe; . 
** Whereas accidents from Whence general averages arife are 
•* ib vatiabje in. their eircumftances, that noordinant^^xcan 
" well provide for them all, the decifion of them fhall be l^t 
*^* to the commiilioners of the chamber of infurances, to re- 
*' gulate and determine according to law, reaibn, and e^ 

** quity." in a codex of commcrciahlaws enaded at BiU 

hoa^^mm lys^fC: 2 1, treating in what nnaaner grofsaver- 
ages are to be regulated, it -is faid^ **'That the major part of 
** eh6 tonrerned fiiall^hsve it in their choice to regulatethe 
^^ value ^f the goods bythe. price appearing in the invoices)) 
** or by what they fhall be computed at by an appraifcanent 
** made conformable to their curr^ot price at the d'eligned 
^^ port, mgard being-had to the condiboii they come in, and 
*• their quality ; but that a repartitfenof noparfof theavcr* 
** age {hali be made on the freight, without the unanimous 
** confcnt of all the concerned and the captain/* 

Saitbrs wages, pafTdngers cl^aths, money, and jewels, and 
.goods belonging to the king, are generally exempt from 
average-contributions i but in voyages from Cadiz and Lif« 
bon, wherjg the carriage of gold and filver makes a great part 
of the (hip's profit or freight, if a perfon, under the doak of 
going piadbnger, fhould conceal either in hSs trunks, or about 
his body, any fuch confiderable fum of mDney or jewehs as 
would not be fufFered without paying a freight, he mutt, when 
difeovered, not only fatisfy the freight, but alfo contribute to 
anyjettifort. It is cuftomary in London, and moft other 
countries, for the proprietors of whatever gold, filvcr, or 
jewels pay freight in mcrchant-ftiips to contribute to a jetti- 
Ton for their full value ; arid the worth of fuch precious com- 
modities being known, the care of them will be increafed in 
proportion to their worth, to prevent their being thrown 

N n z Qverboard 
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cverboafd promifcuoufly with other things ; and lience theif 
prefervation redounds to the common, benefit, 

Thp feveral particulars (h^t are admitted into general or 
^rofs averages are as follow* ^ 

I. All damage that a (hip fuffers in her apparel and cargo, 
in (jpfending her againft an enemy, privateer, or pirate. 

a. Extraordinary pUotage and charges whiph a (hip fball b« 
at in fpringing a leak^ or being obliged to take ihelter in a 
harbour, by having received fome other damage. 

3. The necefTary expenfes for affiftance to get clear, when 
a mip is run aground, or the pharges of lighiening her on 
fuch pccaftons. ' 

4. Whatever a mafter may have agreed (o pay for the 
ranfom of his fhip and Cfirgo to any privateer or pirate when 
taken. 

5. What may be expended in the care and extraordinary 
attendance on either officers or failocs wounded in defence of 
f he Ihip i and alfo what rewards may be promifed by articles 
to the widows and children of (hoTe wbu may unfortunately 
lofe their lives in the engagement/ 

6. The extraordinary gratuity which a mafter may have 
promiied to his men, to animate them to a ftout defence or 
falvase of the veflel. 

7. All mafls, cablet, and rigging, either flipt, cut, or car* 
ried away ; and all fails or other appurtenances torn or fpoil- 
cd in order to fave the fhip. 

8. All that is thrown pyerbqard, or damaged by a jettiibn, 
for the (hip's fafcty. 

9. The value of any goods or ftores taken away or plun« 
dered by privateeri, or pcher pommiffioned (hips. With a pro- 
mife to pay for them. 

. 10. Charges occafioned by ai>y extraordinary quarantine^ 
and other unavoidable accidentia. 

I r . Whatever boks are cut in a fhip, in order to have the 
water run out^ or conveyed to the pumps, when by (hipping 
a fea (he is filled. 

12. The fhip's boat, if cut-away from its faflenings, and 
fet adrift. 

13. The expcnfc of getting a fhip afloat after running a- 
fhore, and that of repairing the damaged works under water. 

14. Goods loft by being put into any other veflel or lighter, 
and there perilhcd, when otherwife they muft have been 
thrown* overboardf * 

' ?5- Tl^J 
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15. The charges which a mailer pays for bringing bis (hip 
to a place of fafecy on being chafed by an enemy ; or if fhc 
Jay in a dangerous ^part, waiting for a fair wind, or convoy, 

16. 'I'he charges of lawyers, attorneys, and procurators, 
for reclaiming (hip and cargo. Travelling-expenfcs of per- 
ions concerned in the folicitation ; gratuities given on fuch 
occaftons; protefts j tavern -expenfes at meetings about it; 
poftages^ commiilions to merchants or fa<Slor$ who have the 
jdire£iien and care of it ; brokerage, 

17. Charges for the hire of anchors and cables, &c. 

18. Lighterage for the unloading and demurrage. 

19. Horfe, cart, and waggon hire when goods are carried 
pver land. 

. 20. Gratuities to lords of manors, and proprietors of 
lands, for leave to dig a ihip off that is drove aihore above 
high-water mark, either by a ftorm or tide, and the clsargcui 
in performing it. 

i,i. Coft of repairs to carpenters, blockmakers, ixniths^ 
failmakers, i:fc, 

22, Charges of laying in frefh ballaft i rewards promifed 
10 the failors more than their wages for extraordinary labour 
in the fhip's prefervation. 

. 23. Intereft, premium of infurance, and commiilionon 
moiiies diiburfed, 

24. Charges of vi£lualling and guarding the (hip during 
ber detentions with coft of infpefting cuftomhoufe-tegifters, 
|o find out who ipay be concerned or proprietors., 

Thefe particulars are collefted from the ordinances of fe- 
deral countries, and Mr Langenbeck's annotations. 

The fum tfn which a general average ought to be compu- 
ted, is fixed by examining what the whole (hip, freight, and 
x:argo, if no jettifon had been made, would have produced 
i)ett> if they had all belonged to one perfon, and been fold 
for ready money ; and this is the fum whereon the repartition 
ought to be made, all the particular goods bearing their nett 
proportion, neither ipore or lefs. 

5. Of particular averages. 

Ever fincp the y^ar 1749 it hath been the cuftom in Eng- 
land for the infurefs to pay no particular average under 3 per 
fent. and in moft places of Scotland where there are iniu- 
rance-offices under 5 per cent. In Hamburg general averages 
arc not paid if they do not amount to 3 per cent, but in Lon- 
don 
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ddiv general averages arc always fatisfied, be thfty everib 
fmall. There is certainly a deficiency in aimoft all ordinances 
relative to particular averages, in not fully explaining>when9 
and after what manner the damaged (hall be deemed to exceed 
5 per cent. For inftance, if in acheft containing lOO pieces of 
linen, three pieces are deduded for damage, and as fuch al*- 
]owed to the buyer, the lofs ought to be recoverable from the 
infurers whether that cheft was in a policy by irfelf, or a< 
inongft a parcel of an hundred che(ls ; for why fhould not a 
perfon who hath infured and paid an equal premium for ico 
chefts, have the fame advantage as he that is infured but for 
one ? Suppofe a mercliant has Shipped lOi bales of goods from 
N® I. to loi. of which, on arrival, three bales areby fea^ 
o? (bme other accident, fo fpoiled as to be worth nothing 5 if 
the damage be calculared as on the whole value of lOi bales^ 
it will not amount to 3 per cent* fttid is. by mfcft infurers 
thought not to be recoverable by the infured, efpecially if th« 
infurance be made, without exprefaly declaring in the p^icy 
the particular fum infured on each bale. It is more than pro* 
bable, however, were fuch a cafe rightly explained to a jury 
of merchants, the infurers would bfe Condemned to pay the 
value of thefe three bales, in the fame manner as they would 
if it'had been exprefied how much was infured on each bile, 
or as if the loi bales had been infured in five different or 
diflincl policies ; in which cafe, fuppofing a bale totally loil 
in each of three of the parcels, the underwriters would cer- 
tainly have been liable for the tofs, a^ it would bav« becft 
more than 5 per cent. The law or cuftom by which under- 
writers are not chargeable with any particular lofs below 
3^<fr cent, was no doubt made to free the infurers from the 
vexation of being called upon to make up every frivolous da- 
mage that might happen in a few pieces of a cheft or bale; 
but it certainly -would be wr<)ng, notwithftandtng an infu- 
rance fhould be made under the general expreffion of goods 
br merchandife^ to confider each different parcel or kind of 
goods as a part of the whole, when it may amount to a con- 
fiderable value : it ought certainly to be conAderod by itfelf ; 
and if the damage in that cheft or parcel amount to 3 per cent. 
of the value of the cheft or parcel, the infurers fhould be 
accountable. However, as this may admit of difpute for 
want of eftablifhed rules, it is beft for the infured to put the 
matter paft queftion, by explications in the policy. 

6. 0/ 
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6. O/ barratry. 

In London and Antwerp, according to Stracia, and as It is 
cxproffed in an Ancona policy of the year 1567, the ixifurers 
w^re «vcn io early as then obliged to anfwer £or the barrat^ 
of the mafter ; and a policy of Florence, of the year 1 523, 
alio comprehends the riik di barrateria di padrone t di con* 
trebandat di Veniziani^ falvo di Jiiva e dogana. The new 
Stockholm ordinance of 175O9 declares, '^ That the infurers 
^^ alfo fhall be anfwerable for all the damages that may happen 
^^ to the (hip and goods through negligence or knai^ery of 
** the ihip ai^d crew, of whatever kind they he, and tbiM: 
*' they may feek their redreis againft the mafter." But this 
ordinance makes a diftir Aion : for in cafe any goods ihould 
be milling or loft, for which a bill of loading bath been Ago* 
'e49 the infured (hall firft have recourfe againft the maftejr's 
perfon and eftate, and for what falls (hort ia thie(ib againft 
the (hi^ and freight ; but if all is not fuftcient, he then 
has a right to fue the infurers for the deficiency. The moft 
ancient record that is, found in England concerning this 
matter is that in Kdward III.'s time, where one brought aa 
a(^ion o£ trefpafs againA the mafter for an embezs&lement by 
his mariners of twenty*twQ pieces of gold, ^ bow, a (beaf pf 
arrows, a fword, aiuUfoqie other things, and adjudge^ he 
fhouid anfwer. This record was certified into chaficery, in 
order to have it fent into the King's- bench, to enable the 
plaintiff to bring an adion upon the fame judgment in angr 
place of England where he could meet with the defendant ^ 
part of which runs thus : Et pradiifus Jurdams^ veniteidi^it^ 
quad lex de Okron talis e/ly quodji aliqua bona et catalla magiJirQ 
aliikjus na^s liber ata funt cuftodienda^ unde idem magifter^ pt^o 
eifdem velpro aliqua alia r^, in eadem navi fa^a'manu capita ills 
moda magtfier /^avi^ tenetur refpondere^ mn alio modo\ it fuper 
hoc petit judicium, Et pradiSlus Hen, dicit, quod unuf^uijqu^' 
magifter tenetur refpondere de quacunque tran^reffufne per fer- 
vientesfuos in navi /ua fa^a \ et petit judicium J^milfier.'-'-- 
The wl^le of this is recorded in Molloy Ji jure maritimoy 
L I. c. 3* § 16. 

Where a (]bip was infured againft the barratry of the ma- 
fter, &c, in an adion brought thereupon^ the jury found, 
that the (hjp was loft by the fraud and negligence of the ma- 
tter j the court held, that if the mafter run away with the 
fhip, or embezzle the goods, the merchant may have an ac- 
tion againft him ^ for it is reafonable that merchants' who ha- 
« " ,, ' zard 



tt9 VilRIETIES in PROPORtlON. PsTtlV.' 

zard their ftocks in foreign tiade, (hould fecure tbemfelves iif 
what manner they think proper againft barratry of the ma- 
fier and all other frauds ; and this muft be intended fraud in 
the mafter, not a bare negled : and they alt. agreed that 
£raud is barratry, though not named in the cotenanty but 
negligence ought not. i Mod. c. 230. 231. 

Cambridge brought a writ of errour upon a judgment given 
againft him in the common pleas, in an adlon brought by the 
plaintifFupon a policy of infurance of the (hip Riga Mer- 
chant, at and from Ponmahon to London; and Seijeant 
Braithwayte for the plaintiff in errour infifted, that the judg- 
ment was erroneous, becaufe the breach was ill affigned ; 
becaufe the policy was, that the defendant Cambridge fhould 
infure the laid fhip, among other things, againft the barratry 
of the mafter, and all other dangers, damages, and misfortunes 
which fhould happen to the prejudice and <lamage of the faid 
ihip ; and the breach affigned was, that the fhip, in the faid 
voyage, fer fraudem it rtegligentiam mogifiri navis fradiCiie^ 
defreffa et fubmerfa fuit^ et totaliter perdita et amijfay ft nullius 
valoris devenit. This he infifted was not within the meaning 
of the word barratry^ but the breach fhould have been ex- 
prefs, that the fhip was loft by the barratry of the mafter. 
Befides, the owner of the goods hath a remedy againft the 
owners of the fhip for any prejudice he receives by the fraud 
or negle£t of the mafter ; and therefore there is the lefs rea- 
fon the infurer fhould be liable. Befides, if the word barratry 
fhould import fraudy yet it docs not import negleif\ and the 
fad here alleged is, that the fhip was loft by the fraud and 
mgleSl of the mafter. But the court was unanimoufly of opi- 
nion, that there was no occafion to aver the fa£b in the very 
words of the policy ; but if the izGt alleged came within the 
wcaniftg of the words in the policy, it is fulHcient. Now, 
barratry imports fraud, (du Frefne glojf. verba barratara^ fraus^ 
' dobis)^ and he that commits a fraud may properly be laid to 
be guilty of a negleft, viz, of his duty. Barratry of a ma- 
fter is not to be confined to the mafter's running away with 
a fhip» and the general words of the policy ought to be con- 
ftrued to extend to lofTes of the like nature, as thofe men- 
tioned before. Now, loffes arifing from fraud of the mafter 
are of the fame nature as if he had run ^stway with the fliip^ 
fuppofing barratry was to be confined to that which it is not, 
btcaufe it imports any fraud. The judgment was affirmed, 
April 27. 1724. Stran. 581. 

7. Hew 
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7. U(nv the damage is to be home when twojhips run foul of one 
another, 

Moft modern marine laws ordain, that when two (hips no- 
wife wilfully but accidentally run foul of each other, they 
fhall equally bear the lofs or damage which enfues* But if 
the moiety of the damage done to one of them ibould exceed 
the value of what the other can make good, no claim (hall 
extend farther than- the produce of the whole ; fo that the 
owners, by giving up what was theirs, are freed from any fur- 
ther demands. The cuftom of dividing the damage equally, 
which happens by fuch accidents on each {hip, was not here- 
tofore general ; tor in fome parts an eftimation of both fhips 
and cargoes was made, and each bore the damage in propor-- 
tion to their value. In the 68th article of the laws of Wilby, 
it is thus exprefled : ^^ If it happens that by (hips running 
*^ foul of each other, one of them with her cargo be loft, 
^' the goods in both fhips fhall be appraiied, and what is lofl 
« be rated at fo much in the pound, on the value of what 
^^ each had in, and the fame poundage fhall be calculated on 
** the value of the fhips." 

Molloy, de jure maritimo, /. 2. r. 6. § 10. fays, ** If two ' 
** fhips happen to encounter, and crofs each other, and the 
*^ crew fwear their innocence, contribution muft be made by 
*' a juft equality; but if one perifh, as there can be no me- 
*' dium for proportioning the lofs, fo there would be nocon- 
** tribution." 

8. Of premiums. 

The premium which an infurer receives, binds him to an- 
fwer for all fuch damages and loffes as ar£ exprefled in the 
policy ; and if the iniured pay more than a common pre- 
mium, it muft certainly imply a reafbn why more than the 
current premium at the time was given, and an infurer, by 
accepting, it, tacitly admits it to be a fufilcient confideration 
for any circumftance whatever ; fo that this extraordinary 
premium being proved, allegations of concealments, or un- 
certain rumours of retardments, will be of no great weight 
againft the infured. 

The payment or non-payment of a premium before a lofs 
happens, makes no alteration in an infurance, according to 
the prefent cuftom, as the infurers may tnfift upon their being 
fatisfied at the time of their underwriting, if they do not in- 
-line to give credit for it. At London, Edinburgh, and 

Vol,, I, O o Glafgaw,-' 
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GlafgQW, when infurers fign to brokers, and pffiqe-keepers, 
it is they only who are to be looked on as debtors tor the 
premium. 

When an infurffr hath an open account dire£Uy with the 
inTured for the pcemium, in cafe of the inAired's failure^ it is 
prefumable, that he hath a prior right againft the goods he 
infured, whf n arrived, if remaining on board. A ca(e which 
was decided at Hamburg, where a bill of lading of goods 
for account of a perfon in France, was pawned by th^ fac* 
tor to whom they wjereco^figned^ together with a policy of 
infuraace he had made on them, feems pretty much calcu- 
lated to confirm this opinion* The queftion in this cafe was, 
which (h uld firft be fatisfied, the premium, the loan, or the 
proprietor i As it happened that the proprietor had not in- 
lured the goods in France, the infurance done at Hamburg 
in cafe of a lofs, muft have been recovered, either for his be- 
nefit or that i;f the lender; it ther^re was but reafonable 
that the infurer fhould be paid his premium prior to both. 
Hence premiums of infur^^nce are a kind of hypothec of the 
goods infured, and bills of lading and policies of infurance 
are but bad fecurities to lend money on ; becaufe, if the 
aforementioned . gx^ods had been infured eiiewhere by the 
(hipper, or right owner of them, the infurance made by him 
who pledged them would not have been paid in cafe of a 
lofs. 

In cafe the infurer falls while the infured'^ property is at 
Hfk, by the ordinances of mofl countries, the infured is at li- 
berty to make infurance de novo^ and to draw back his pre- 
mium, at leaft to become a creditor for the premium if it 
hath been paid, and accardingly.{bare/>r<? r<7/<? of whatever 
the bankrupt's efjtate produces,; bu.t if a total pr p^rt^iai lofs 
liath happen^df aiid b^en ma.de public previous to the insurer's 
failure, the infiircd qai^ only claim to beadmitjted a^ a creditor 
on the infurer's eftat.^, Amtt. N^ 536. Hamb. No 965. 
Stockh. No 1Q98. 

9, Th^ dQcuments requifue to recover a lofs* 

It is not eaiy to enumerate the difFerent proofs or documents 
requifite to afcertajn and recover a lofs. — —We (hall conde- 
fcend on a few. 

; It is GGMnmoq for the infurers to aik, 

I* Whar is infured elfe where upon the (hip or goods for 
which the lc& or damage is demanded i 

- . 2. It 
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2. Il is ordinary to alk for the protcft, which is a declara- 
tion upon oath ufually made by the mafter and feme of his 
people, before a juftice, notary-public, or conful, at any place 
where they fif ft arrive, fetting forth whatever bad weather 
they met with in the vojage, or any other accident that be- 
fel them 5 as aJfo what precautions they took to guard againft 
the iil confcquences to be apprehended from thof : accidents, 
with the motives they had for going into afty other harbour 
than that they were bound to ; which fort of protcfts are 
now become almoft a mere matter of form, as a notion is 
propagated at fomc places, tha^ if the matters negleft proteft- 
ing immediately after their arrival^ againft the damages that 
have refulred from any bad weather, they make themfelves 
anfwerable for thofe damages that fhali be found in :lny of the 
goods aboard, from which they believe a protcft trees rhem. 
But this cannot be fufixcient to clear them on all occafions. 
It is true, the French ordinance of 1681, tit. 10. lie conges et 
rapports^ art. 4. injoins, ** that all matters Ihall be obliged to 
** make a report within twenty- four hours after their arrival, 
^* before the lieutenant or judge of the admiralty, of all that 
** hath happened in their voyage." But it is to be prefumed, 
that the intent of this order is only to prevent the making 
any partial declarations, by not allowing time and room for 
it ; which might have fome weight where the matter was no 
way concerned, and not when the queftion is, whether the 
damage did not proceed from his own careleiTnefs, bad ftow- 
age, or dtfedt in caulking of his decks ; for, on any appear- 
ance of fuch neglefis, the proprietors of the goods have a 
right, notwithftanding the proteft, to iniift that the ihip be 
viiited, and a particular exanrination of the crew taken, how 
and where Ihefe goods were laid. At Hamburg it is the cu- 
ttom, foon after the (hip's arrival, though not jutt within 
twenty-four hours, vo fend a printed notification to every per- 
fon who hath goods on board, importing, that the matter 
fears his cargo may have received damage ; the intent of this 
is, that all who have goods to receive, may fend to infpedi 
the flitp and the places where they were ttowed, before they 
take them afliore. This is certainly a very prudent precau - 
tion, and greatly tending to the matter's juftification. At 
London matters feldom do any thing more than to have their 
intentions of making a protcft noted before a notary-public, 
without giving any information to the perfons who arc to re- 
ceive the goods, &V. 

3. For the bills of fale, and often for the cuftomboufe- 

O o 2 regifters. 
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regifters, to find out the owners when infurance is made on 
the body of a fliip. 

4. For bills of lading figned by the mafter, which are 
ufually called for to prove an intereft in goods ; but if there 
is any apparent reafbn to diftruft their being genuine, alllbch 
clearances or regifters from the cuftomhoufes as are ordinarily 
given where the (hip hath been difpatched, are called for ; and 
upon proofs of fuch authority a greater dependence in general 
may be made than upon mere bills of lading; more efpecial* 
Iv upon certificates from thofe regifters which the*Spanifli 
inips, in their Weft 'India trade, carry along with them, and 
of which duplicates remain behind in the cuftomhouie. For 
the manner of making fuch a regifter is, that every perfon who 
hath goods to fhip, previous to their embarkation, gives an 
account of their bales and marks, and pays a duty for them, 
either ()y weight or meafure, which is explained in a cocket; 
and when they pafs the gates, or go to be (hipped, they are 
Searched to fee whether they correlpond with the entry deli- 
vered in, and if they do, each parcel is marked with a cuftom- 
houfe-ftamp, and the cocket figned by the fearchers : when 
on boardf another fet of vifitors re-examine them, and put 
their camplido upon each cocket, out of all which the gene- 
ral regifter is framed, to go by the (hip, in order to a re-exa- 
mination by the King's officers, at the places of unloading 
in America. 

B/an ordinance of Hamburg, anno 1603, it is faid, that 
every mafter is diligently to infpeft the ftowage of the goods* 
and to take care they be not expoied to damage ; for if any 
enfue, or they be dimini(hcd through the mafter's fault, or 
that of the mariners, the former ftiall be obliged to make fa- 
tisfaSion to the merchant for the fame. And it is remarked 
in Langenbcck's annotations upon this law, that although the 
city, of JBourdeaux, as well as feveral others both in France 
and Italy, where wines are ftiipped, keep a fet of fworn la- 
bourers, or flowers, to flow goods well aboard of fliips, the 
mafter is not thereby freed from fupervifing, or being anfwer- 
able for the ftowage, as fome of them have pretended, becaufe 
the flowers muft put them in fuch places as the mafter or bis 
officers direft. And the infufficiency of fuch a plea was pro- 
ved in alaw-fuit carried on there before the admiralty in 
Hamburg in 1725, by Teffier againft Capt. Detloft. 

In jiioft policies the time is exprefled when infurers Ihall 
pay in cafe of a lofs. At Hamburg, where elfe no abandon 
gf cffcas is admitted, the ordinance fays, No 939. " tj?at 

*^ when 
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** when a (hip bound to a place in Europe (hall not be heard 
*' of in three months beyond the uftial time for fuch a voy- 
•* age, {he may be conftdered as loft, and the infured is per- 
** mitted to abandon fhip and cargo to the infurers, and to 
*' demand payment of the Turns' they have rcfpedively under- 
** wrote. The infurers (hall be obliged to pay 92 per cent. 
** within two months from and after the time fuch abandon 
** was notified to them, on behalf of the infured, by the bro- 
^* leer, or their difpatcher." And in No 940. " That in cafe 
^* the infurers (hould make any demur to pay within the be- 
** fore-limited time, the infured may ftay until fourteen 
*' months are elapfed from the time of the fliip's departure, 
*' and then the infurers fhall be obliged to pay 100 per cent. 
^> without any dedu£tion : and if the infured defires in the 
** mean while to have fecurity given, they (hall be obliged to 
** give it." But whenever there is certain advice that a 
(hip is loft or taken, and her falv.age and recovery defperate, 
the fame ordinance directs, No 961. ^^ That the infurers (hall 
** be obliged to pay at the rate of 98 per cent, within two 
** months fronj and after the time that fuch lofs hath by the 
** broker been notified to them, provided that fuch lofs hath 
•' before been proved by the proper and necelFarv docu- 
" ments." 

It is appointed by the ordinance of Amftefdam, No 573. 
that a lofs is to be paid within three months after its being 
notified; by that of Copenhagen, No 1259. within two 
months after proof; by the recapilacion des ieyes de Indias in 
Spain, N® 105. within fix months after its being duly proved, 
and within eighteen months after the fhip has failed, if no 
advice is received. At London it is cuftomary with the in- 
furance-companieSy in a week after the adjuftment of the lofs, 
to pay 98 per cent, deducing a half per cent, for prompt pay- 
ment ; the private infurers pay the fame fum of 98 per cent, in 
a month after the lofs is fettled, and both the ope and the o* 
thers, in cafes of falvage and reclaims, are always very ready 
to advance fomething to account, for carrying on fuits, either 
upon the reafonablenefs of the thing, or a tender of proper 
fecurity. At Glafgow and Edinburgh, upon fettling the lofs, 
the underwriters grant bills at three months, which the infu- 
red can fell for ready money, allowing difcount for the time 
to run. 

1 0. Of return cf premium in cafe of convoy or over-infurance. 

It is ordinary, when the infured expe£ls convoy, to agree 

for 
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tar a certain premiam without convoy, fo much thereof to 
be returned in cafe of convoy ; and it is likewife an univer- 
ial cuftom, that in cafe too much is iniured, or infurances 
made at divers places without fraud, the iirft ffaali {land good, 
and the laft infurers (hall return the premium, keeping only 
4 per cent, for their trouble of keeping a book or account of 
it'. It often happens that goods are infured to come in certain 
ihips expefied from abroad, which do not come by them; and 
as in this cafe no rifk is run, the infufers are obliged to re- 
turn the premium as above. Sometimes fhips that have be- 
gun to Io2ld change their voyage, and unload again what 
they have aboard ; under which circumftances the infurers 
are entitled to fbmething more than half ^^r cent, for the time 
the rifk continued, though, whil()^ the (hip was in port, it 
could be but very fmall. The ordinance of Amfterdam, 
^^ 534* allows tn fuch cafes to keep i per cent. And the 
Stockholm ordinance, N<^ 1072. direds, that it (hall be fo 
much as impartial arbitrators, or their judicial court of in- 
furances, fiiall adjudge. At London it is commonly infiiied, 
that all who have infured on goods expected for one and the 
fame perfon's account, without particularifing them, whether 
they be comprehended in one or more policies, and under- 
wrote fooner or later, fliall contribute equally to any lofe, or 
the return of premium, if over-infurcd ; which would be 
right had all the feveral policies been ftgned before any goods 
went on board, but not other wife. For, fuppofe a perfon who 
expected goods from Jamaica in the ftiip Sailfare to the value . 
of jL. 5000, tnfures L, 2000 proviiSonally at the London in- 
furance-ofiice, under the general expreffion of merchatidife, 
before he knew of any goods being fhipped, on his receiving 
advice fome time after that the value of L, acoo was gone 
on board, he got L. 3000 more infured by the royal infcrrance 
company. Now, it would feem plain, that i. 2000 valiw 
of the goods firft (hipped ought to be applied to the London 
infurancc-company, aiKl not mixed with the goods loaded 
laf):. For it is poflihle that the Sailfure might hav^ periihed 
in the harbour by fome accident, with only the firft- (hipped 
goods on board, and before the reiblution was taken rn-Lon* 
don to increafe the infurance, confequently the royal- ex- 
change company would not have been comprehended in the 
faid lofs. The ordinances of moft countries with refpc£^ to 
this particular leave room for law-fuits, as not being fuifi- 
ciently explicit. The laws of France, Holland, Hamburg, 
and Stockholm ordain, that only the perfons who underwrote 

one 
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one and the fame policy (hall ftand upon an equal footing, 
and that the firft figne^l policy fhall firft Itand good, which 
likewife would admits upon an appeal to equity, of fome dif- 
tinftion, ' 

When an infurance is intended to be done abroad, and at 
home* an explanation in the policies on both fides, which 
fliall have the preference, or ftand good firft, is a very njate-^ 
rial circumftance, becauie this cannot be decided by the dates 
alone. For inftance, a perfon reiiding in Hamburg had the 
value of 10,000 rix-dollars, or £. 2400 Sterlings to Ihip for 
Lisbon, and had aftually loaded on the firft of July to the 
value of 4000 rix-dollars, and thereupon gave an order of 
that date to his correfpondent in London, to get infurance 
done for L* looo Surtingy without any limitation either, in 
premium or circumftances ; and on the 4th July he got 
infured at Hamburg the remaining L. 1400, or 5833! rix- 
doilars, although he bad not then ftiipped more thaa the 
iirft mentioned 4000 rix-dollars ; but the 5th of July fomc 
circumftances occurred that induced him to alter bis defign,, 
and to reblve on ftupping no more : now, the query is, who 
ought to make a return of premium, according to the fenfe 
of the Hamburg ordinance ? To determijpe this, it ought t» 
be confidered, that, notwithftanding the underwriting of tibe 
London infurers muft be of a later date than that of the 
Hamburg infurers, who underwrote the 5th of July, becaufe 
the order fent to London on the ift oi July could not pojSi- 
bly arrive there before the 7th, and therefore the underwfi*. 
ting in London could not be before that or the next day ; ypt 
it feems evident, chat the infurance in London, though later 
in date, ought to ftand good before that made at Hamburg.: 
for if between the firft of July, that the order for infurance 
was fent to London, and the 4th of the fame month when 
it was made at Hamburg, the (hip had been burnt, this laft- 
mentioned infurance could not have taken place, and confer 
quently that done in London, on the order given on the ift 
of July, muft have borne the entire lois of thefe firft- ftiipped 
goods ; therefore the return of premium ought to be made by 
the Hamburg infurers, notwithftanding it is faid in the or- 
dinance of that city, No 919. ** That the policy which is firft 
" in date fliaU firft ftand good." 

II. Of re- infurances^ 

Re*infurances may be as juftifiable, and made with as little 
fcruple as insurances) provided the true motives for doing 

' them 
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them are not concealed. By an ad: of parliament pafTed in 
England 25th March 1747, N© 1297. it is cnaded, ** That 
^^ it ihall not be lawful to make re-infurance, unlefs the in- 
^' furer ihall be infolvent, become a bankrupt, or die; in 
** either of which cafes, fuch infurer, his executors, admini- 
*' ftrators, or affignees, may re-infure to the amount of the 
" fum before infured, provided it ihall be exprefled in the 
" policy to be a « e- in fu ranee." The liberty given in this aS, 
for the executors of an infurer who dies folvent and in good 
circumilances, to re-infure, is very neceiTary, and will often 
be done by his heirs to fecure the eilate he hath left. But to 
make re-infurances for infolvent infurers, or for thoie who be- 
come bankrupts, will feldom happen. The infured will na- 
turally take care of themfclves, by making frefh infurances as 
ibon as poiTible, and not negledk to put the lofs of the princi- 
pal out of the queilion, when they can do it by only paying 
a new premium. It is highly expedient for the infured, in this 
cafe, not to wait on what is never likely to be done* but to 
do the beil for himfelf by making a new infurauce ; and fup- 
poiing the bankrupt's admin iftrators were to re*infure, if a lofs 
happened, as the premium of this re-infurance muil come out 
of the common ilock, it would feem that the recovery of fuch 
lofs ought to come to the common benefit. 

12. Of infurance on lives. 

Mens lives with good reafon are and may be infured, to fe- 
cure to a creditor the reimburfement of a fum advanced to his 
debtor for purchafing a poft or place, out of the income of 
which he may have a fufficiency, befides his maintenance, and 
expenfes, intereft, and premium, to pay ofF yearly a part of the 
capital : however the lender ought not to infure the life of 
the borrower without having his confent. In (bme places in- 
furances are not permitted on the livesof perfonsat the head 
of government ; as at Genoa, N^ 155. no infuiances maybe 
made, fine licentia fenatWy fuper vita pontj fids ^ neque fuper *uita 
imperatorisy neque fuper vita regum^ neque cardinalium, neque 
dueum, principum, epifcoporum^ neque aiiorum dominorum^ aut 
perfonarum eccleftaflicaruniy feu fecularium in dignitate conflituta^ 
rum. In London however people may make infurance on any 
one's life without exception ; and the infurers (eldom inquire 
much, if there are good or bad reafons for fuch an infurance, 
but only what the perfon's age is, and whether he be of a good 
conflitution. The common premium on a good life, from 
twenty to fifty years of age, is ^pereent. and from fifty to iix- 

ty 
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ty years of age, 6 per cent, per annum. But thefe premiums are 
higher than any computations founded on obfervations con-* 
qerning the probability of human life will warrant.— People 
ought by all means to be prevented from getting infurances 
done with finifter views, efpecially that inhuman one of com- 
mitting murder, to gain the fum infured ; an inftance of 
which villany happened a few years ago in a London a- 
pothecary, who having got his wife's life infured, foon 
after killed her. Underwriters ought therefore to inform 
themfelves of the motives why an inlurance is required, and 
not to be contented with obfcurc, plaufibie, or fictitious rea- 
fons. It is indeed true, that the infurers are not obliged to 
pay to a murderer convift, as happened in the cafe of this 
apothecary ; yet this does not reftore the life facrificed. A 
great part of the infurance done on lives in London are for 
people who have certain expcSations "In reverfion, after the 
death of fome friend or relation, whole p fTeflions they have 
a mind in fome meafure to anticipate by thcfe means. But 
fuch infurances feem not eafily to be juftified, as they fru- 
ftrate the intention of the bcqueather, and frequently overfet 
a good defign : and a fine eftate may be foon anticipated by 
this irregular method. 

All ordinances of infurances allow it to be made upon the 
lives of captives in flavery j but to fubfift no longer than the 
bondage does, or till the perfbn be redeemed. An office for 
the infurance of lives at Serjants-Inn was ere<3ed the 25th 
July 1706, by a charter from Queen Anne granted to the then 
Lord Bilihop of Oxford, Sir Thomas Allen, and others, for 
incorporating them and their fucceflbrs, by the name of the 
•' amicable fociety for a perpetual infurance-office," whereby 
they might provide for their wives, children, and other rela- 
tions, &c. ; and the chief view of the bifhop of Oxford ieems 
to have been,' to induce clergymen to fave a premium out of 
their yearly income, for infuring their lives, fo that when 
they died, their families might recover the fums infured, which 
hath been a comfort to many perfons.— — This feems to be 
a good inftitution, and carries in it a view, not the legft be- 
nencial for thofe for which infurances on lives were originally 
defigncd. The lives of cattle may likewife be infured, pro- 
vided the infurance is made before any reigning diftempcr 
hath got amongft them j in this cafe the value of the cattle 
ought to be afcertained in the policy as well as ttre~period 
when the rifk begins and ends. 

Vol, L P p 13. Infurance 



igS Varieties in Proportion. Part IV. 

13. Injur ance on lotteries. 

It hath fomctimes been pra£iifcd, when a lottery was oil 
foot, to infure for a certain premium, that a ticket (hould not 
be drawn a blank ; and if it was, that the infurer Ihould pay 
for that ticket a certain fuih agreed on. In order to have a 
clear idea of the defign of infuring tickets, it will be proper 
to lake notice, that not above one half of the tickets in any 
lottery are fairly fold out to the public before the drawiftg; 
that isi fo as not to come to market again : for a great many 
people buy a quantity of tickets, without any intention of ven- 
turing a unglc fliilling in the lottery. Thefe buy at a low 
price, iind when they find an opportunity of felling to advan- 
tage, they bring them to market again ; and if this opportu- 
nity docs not offer before the drawing begins, they generally 
Infure them; for which purpofe there are a fetof ujiderwriters 
wh > open offices in Jonathan's, and pafte up their names over 
their feveral ftalls nearly in this manner : ** Tickets infured from 
'« blanks by A. B. and company :" their principal bufinefs 
is to infure tickets from blanks, or, in other words, to give an 
undrawn ticket for every one that is drawn a blank, during 
the time they are infured. This branch of infuring is calcu- 
lated to fervc thofe who go into the wheel with a number of 
tickets, defignrng to fell them at a high price, if they grow 
Tcarce, or the great prizes happen to ftay long in the wheel; 
but whether the infuring tickets in this cafe, or the rilking 
the chance of the wheel, and buying frefli tickets, in the 
room of thofe drawn blanks, with the money that is favcd by 
not infuring, be moft eligible, is a matter -of doubt. 

The price of infurance froni blanks- runs generally betwixt 
5 J. and 5/.asthedrawingadvancts; and itfetsbffatfirftlower 
or higher, in proportion to the number of blanks there arp to 
h prize in the fcheme of the lottery, and as the rifk is leffer or 
greater. This infurance is for real property; but there is a 
gaming kind of infurance not lefs confiderable than the 

former, and full as profitable. As the gentlemen infurers, 

previous to the opening their books* have held a committee, in 
which the niceft calcularions have been made, and the price 
fixed, with the moderate allowance to themfelves of 2$ per 
cent, pofit upon the whole ; it is a matter of indifference to 
them, whether the perfons who bring a lift of numbers to in- 
fure are really poffeffed of thofe tickets or not, provided they 
comply with the conditions required of thofe who are really 
poffeffed of tickets ; viz. to deliver up the blanks when drawn 
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in exchange for undrawn tickets. • I am therefore at liberty 
to carry any indiiFerent number, or the nuqjber of my ticket, 
(if I have one) ; the only difference is this, that in th^ one 
cale I give up the blank for an undrawn ticket, and in the o- 
ther I allow the value of the blank, and take either an un- 
drawn ticket, or if I am no adventurer in the lottery, the 
value of an undrawn in money. Another method of ga- 
ming is to infure for prizes j that is, to give in, any lift of 
numbers ivhatever, and if any of them are drawn prizes du- 
ring jthe time they are infured, I receive for every prize fo 
drawn the value of L, 20 prize in money. The price of in- 
juring in this manner is generally from is, bd* the firft day 
to 5 i. towards the end of the drawing. 

14. Infurance from fire* 

Infurances from fire are introduced almoft into every coun- 
try under one denomination or other. At London infurances 
of this kind are obtainable at fuch eafy rates, that there are 
few merchants but chufe to be infured for their own quiet. 
Befides, this premium adds to their credit both at home and 
abroad, when it js known that the great capitals lying in 
their houfes and warehoufes are thus fecured from the flames. 
Here the premium on brick houfes, or goods lodged in them, 
is but 2 J. on each 100/, to the value of 1000/. and 2s bd. 
to the value of 2000 /. excepting where hazardous trades are 
carried on, fuch as fugar-refincrs, diftillers, and chandlers, or 
on dangerous commodities, fuch as hemp, flax, ^c, as will 
appear by the propofals and policy of the London infurance- 
company, N^ 1332. which hath taken a very good and ne- 
ceffary precaution, by inferting the condition, that whenever 
any houfes are burnt, it (hall be optional to the faid company 
cither to pay the lols or rebuild them. For this takes away 
the temptation from. all infured leafeholders of deftroying 
their houfes, as the landlords, and not they, in fuch caft, would 
be benefited by it. And it is a fimilar good difpofition, that 
when goods are burnt, the infurers (hall have it in their choice 
either to make a pecuniary fatisfaflion, or to repair the da- 
mage by a quantity of merchandife, equal in kind, value, 
and goodnefs to thofe damnified or loft, which efFeftually pre- 
vents any iniquitous people, who may have a parcel of goods 
on hand greatly fallen in price, from fetting them on fire, 
in expeilation of recovering from the infurers what they 
coft. 

P p 2 Deciftms 
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Decijions relative to the foregoing obfervations. 

1. A having got a doubtful account of his (hip at Tea, viz. 
that a (hip detcribed like his was taken, infured her without 
giving any information to the underwriters of what he had 
heard, either as to the hazard or circumftances which might 
induce him to believe his Ihip was in danger, if not aftually 
loft. ■ The infurers brought a bill in chancery for an in- 
junAion, and to be relieved of this infurance as fraudulent ; 
which being found juftly alleged, the Lord Chancellor pro- 
nounced the following decree : " The infured hath not dealt 
** fairly with the infurers, in this cafe ; he ought to have dif- 
*' clofcd to them what intelligence he had of the (hip's being 
*^ in danger, in which cafe it is impoflible to think that the 
** infurers Would have underwrote the (hip at fo fmall a pre- 
^< mium as they had Jone, but would either not have infured 
** at all, or would have inlifted on a larger preftiium, fo that 
** concealing this intelligence is a fraud ; wherefore I decree 
<« that the policy be delivered up with cofts, but the premium 
V to be paid back, and allowed out of the cofts." 2 e^. Ahr, 
635. Weaver contra Fowler. In the following term, the fame 
point was again determined by Lord Macclesfield. 

2. Seaman contra Fonereau, Eafter term 1743, before 
Lord Chief Tuftice Lee in the King's-bencfi. A fleet of (hips 
came out of port together, and afterwards anchored; it was 
agreed among all the captains of the deet to keep company. 
jClr Seaman's captain went on board one of the (hips at an- 
chor, and there dined. Jn difcourfing at dinner, he faid,. his 
ihip was leaky, and a bad fail'er, and that (he could not keep 
company. After dinner the captain went on board his own 
ihip, and at night a fignal wa$ given to fail ; but Seaman's 
captain intending to get ahead of the fleet, flipped away 
when under fail, and arrived fafe on the coaft of England, 

>vhere he was taken by a privateer, The captain of the 

ve(fel in which Seaman's captain had dined, apprehending thie 
(hip was foundered, wrote home, that fuch a fliip (ailed with 
them, but that in the night on a fudden his lights di(appearr 
ed, and therefore he had reafon to think ihe had foundered. 
This advice reached Seajnan time enough to make infurance, 
but he concealed it from the underwriters ; wherefore when 
the caufe came to be beard, although the accident contained 
jn the advice did not happen, the Lord Chief Juftice Leq 
l^i^yc a verdift for the derendant. Stran. 11 83. 16 Geo. IL 
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3. An action was brought upon a policy of infurance, 
bearing, inter alia, , " That the faid fhip, ^c, for fo much 
^* as concerned the aiTured's, was and ibould be valued at in* 
*' tereft or no intereft, free from average, and without bene- 
*' fit of falvage, without farther account to be givpn by the 
*' aflureds for the fame, touching the adventures and perils," 
^c, communi forma^ becaufe the infurers refufed to make fa- 

tisfaftion for the lofs. The defendant pleaded the general 

iflue, Non ajfumfit^ and iflue was thereon joined. 

Upon this caie it was clearly taken, at the trial beforeLord 
Chief Juftice Lee, without any objeftion or queftion made 
upon it, that the plaintiff was well entitled to maintain this 
adlion upon the policy of infurance made in the name of Ca- 
leb Smith, who was the policy-broker employed to procure 
the infurance, he having, by indorfement upon the pohcy, 
acknowledged and declared, that the policy was made in his 
name, upon the account, and for the fole rifle and benefit of 
the plaintiff; and Smith was allowed, without any objeftion, 
to prove the underwriting by the defendant, and his own in- 
dorfement. In this cafe, the defence infilled on for the defend- 
ant underwriting the policy was, that the plaintiff had been 
informed by a letter wrote from Carolina, by a (hip called 
the Collet^ to one Mr Crockat, that the Polly, the (hip in- 
furcd, had failed ten days or a fortnight from Carolina be- 
fore the (hip Collet, and that the fhip Collet had arrived in 
England about feven days before the infurance made, and that 
the plaintiff had not informed the defendant of this ; which 
was infifted on to be a fraud in the plaintiff, fufficient to dif- 
charge the defendant of this infurance ; it being, as was in- 
fifted, a fettled and eftablifhed rule, that, on making an in- 
furance, all material circumftances relating to the adventure 
ought to be difclofed to the infurcr, for him to judge upon : 
and the Chief Juftice allowed this rule, and declared his opi- 
nion, that the concealment tnfifted on was a fufEcient cir* 
cumftance to dilcharge the defendant from the policy ; for he 
faid, that thefe contrads are made upon a mutual faith and 
credit, and that to conceal fuch circumftances, which may 
make any difference in the adventure, is fraudulent : for the 
infurer ought to have the advantage of judgment upon them ; 
and that where there is fuch concealment, the infurance ought 

|iot to bind. But the defendant not being able to make 

out this fa<ft to the fatisfaftion of the jury, the plaintiff had 
% verdi£l. 

^. B. In this cafe the infurance was a re-infurance ; [and 

it 
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it was faid by fcvcral policy-brokers, that when policies arc 
made intercft or no intcrcft, it is generally in fuch cafes of 
rc-infurances. TV. ^ Com. 148. ibth Decemher 1743, at 
Guildhall^ book 5. Thurmond. 

4. In the year 1678, oneNewnham Perkins and Stoakes 
were owners of a veflel, called the Mayfiower ketch ; the vef- 
fcl coming laden with wines on the account of Firebrace 
and Stone to the iflc of Wight ; Perkins being then in the 
feme place, contrives, with one Joy the mafter, to fell the 
freighters goods privately, and that being efFefted, to go out 
to fea, fome fmall diftance from the ifle, and there privately 
fmk the veflel, and pietend (he ftruck, and then foundered 
through ftrefs of weather. The plot being laid, Perkins 
haftens up to London, and makes a policy of infurance on 
the veflel ; which being done, he remits his orders to Joy, to 
put the contrivance in execution j who accordingly, having 
difpoied of the beft part of the goods, ftood out to Tea, and 
then with his own hands, by the force of an iron crow, made 
a hole in the hold, and then in the longboat conveyed him&lf 
and mariners afliore. Joy fends advice of the lofs ; and Per- 
kins, as if he had known nothing of the matter, demands 
the monies afliired with great confidence, and thereupon 
brings an adion for the fame ; but before the caufe came to 
be heard, Firebrace and Stone bring trover againft Perkins, 
and thereupon the whole fraud was detedted, and judgment 
given for the plaintiff; with this further intimation, that if 
the owners proceeded in their adlion on the infurance, they 
muft expe£b that their pra£^ice and fraud would totally poifon 
it J fo they thought it advifeable to drop. it. Molloy^ book 2. 
^. 7. § 5. - 

5. The fliip Charming Peggy was infured in 1739 from 
North Carolina to London, with a warranty againft captures 
and feizures, and in an adtion the lofs was faid to be by fink- 
ing at fea. AH the evidence given was, that (he failed out of 
port on her intended voyage, and has never fince been heard 
of. Several witnefles proved, that in fuch a irafe the prefump- 
tion is, that (he foundered at fea, all other forts of lofles 
being generally heard of. The underwriter infifted, that as 
captures and feizures were excepted, it lay upon the aflured to 
prove the lofs in the particular manner declared on. But the 
Chief Juftice' faid, it would be unreafonable to expe<a cer-* 
tain evidence of fuch a lofs, as where every body /on board 
is prefumcd to be dead j and all that can be required is the 
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beft proof the nature of the cafe admits of, which the plain- 
tiff hath given. He therefore left it to the jury, who found 
the lofs according to the plaintifF's declaration. Stran, 1 199. 
17. Geo, II. Gnen ver. Br^wn. 

6. The defendant infured goods to London, and until the 
fame (hall be fafely landed there. The (hip arrived in the port 
of London, and the owner of the goods fent his lighter and re- 
ceived the goods out of the (hip; but before they reached land, 
an accident happened whereby the goods were damaged ; for 
which this a<Slion was brought againft the infurer. For the 
defendant it was infifted on, that the accident happening af- 
ter the owner had taken the goods into his poiTefnon, it was 
a lofs after the infurance was ended. To which it was an- 
fwered, that if this had been an a£tion againft the mafter or 
owners of the (hip, that would have been of weight, for they 
were certainly di(charged ; but in this action it could be no 
anfwer, for during all the voyage it might as well be faid Chat 
the goods were in the poiTeiHon of the affured, who took the 
fhip to freight, and whoie fervant the mafter was, to this pur- 
pofe, as much as the lighterman. And thefe words are put in- 
to policies, to guard againft all forts of loiles till there is an ac- 
tual landing; becatife, in the cafe of (hips of great burden, that 
are forced to lie oiF, there may be a caniage for many miles 
in boats or lighters, and it was in the courfe of trade for the 
owner to fend his lighters. But the Chief Juftice held the 
infurer was difcharged. He faid it would have been other- 
wife had the goods been fent by the (hip's boat, which is con- 
iidered as a part of the (hip and voyage. And the jury, which 
was of merchants, expre(&ng they thought it turned .upon 
that diftindion, brought in a verdiA as tp this point againft 
the plaintiff. Strange 1236. 18. G^o. IL Sparrow ver. Car- 
routhers. 

7. The (hip Succefs was infured at and from Leghorn to 
the port of London, and till there moored twenty-four hours 
in good fafely. She arrived the 8th of July at Fre(h wharf, 
and moored ; but was the fame day ferved with an order to go 
to the Hop to perform a fourteen days quarantine. The men 
upon this deferted her, and on the 12th the captain applied 
to be excufed going bacic;-^A^hich petition was adjourned to 
the 28th, when the regency ordered her back; and on the 
30th (he went back, performed the quarantine, and then fent 
up for orders to air the goods But before (he returned, t\ie 
Ihip was burnt on the 23d of Auguft ; and now the queftion 

was. 
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was, whether the infurers were h'able ? For the defendant 
it was infifted, that the fhip arriving and being moored on the 
8th of July» and remaining fo till the 30th, here was a per- 
formance of what he had undertaken, and bis ri(k ought not 
to be extended to fo long a time as from the 8th of July to the 
date of burning, the 23d of Auguft. But it was ruled, that 
though the (hip was fo long at her moorings, yet (he could 
not be faid to be there in good fafety, which muft mean the 
opportunity of unloading and difcharging ; whereas here (he 
was arrefted within the twenty-four hours, and the hands ha- 
ving deferted, and the regency taking time to coniider the 
petition, there was no default in the mafter or owners ; and 
it was proved, that till the fourteen days were expired, there 
could be no application to air the goods ; wherefore the Jury 
found for the plaintiff. Strange 1243. 19. Geo, II. IVapks 
ver, Eanus. 

8* Upon the execution of a writ of inquiry, before the 
Chief Juftice, it appeared, that the defendant was an infurer 
to L. 200 upon corn, the value of which was Z. 217; that 
the corn was fo damaged in the voyage that it fold only for 
Z. 67, and the freight came to 80 ; and upon this the que- 
fiion was, whether as the freight, which the plaintiff wais ob- 
liged to pay, exceeded the fal vage, this was not to be confider- 
ed as a total lofs ? And for the plaintiff it was infifted, that 

^he ought not to be in a worfe condition than if his corn had 
gone to the bottom of the fe^ ; for then he would have had 
no freight to pay, and now that the voyage hath been per- 
formed, whereby the freight is become due, he hath a right 
to apply the falvage for difcharging that It was proved to 
be the ufage, where the falvage exceeds the freight, to dedu<a 
the freight out of the falvage, and make up the iofs upon the 
difference. For the defendant it was infifted, that as his in- 
furance was upon the corn, and the whole did not perifh, he 
ought, in making up the lofs, to dedu£): the falvage: but no 
inftance could be (hown, on either fide, of an adjuftment 
where the freight exceeded the falvage. The Chief Juftice 
was of opinion, that fince it was ufual to deduft the freight 
when the falvage exceeds it, the plaintiff was in this cafe, 
wherein it fell fliort, entitled to have it confidered as a jotal 

Jofs, and the jury found for the plaintiff accordingly. Strange 
1065. 10. Geo, II. Bayfield ver. Brown. 

g. The plaintiff infured on 0)ip and freight at and from 
Jamaica to Briftol. A cargo was ready to put on board, but 

p as 



Vir. it; t N $ tJ it A ifi c £. 505 

*ks the fliip was careening in order for the vbyage, a fuddeii 
tempeft arofe, and (he and many others were loft. The rig- 
ging and part of her were i*ecovpj-ed arid fold, and the defend- 
ant paid in to court as much as upon an average he was 
liable to fol* the lofs of the fliip. But the plaintiff infifted to 
be allowed L, 60b for the freight of the fliip, which fhe would 
ha^e earned in the vOyage, if the accident had not happened. 
But as the goods were not a<Si;ual)y on board, fo as to make 
the plaintiff's right to freight commence, the ChieF Juftice 
held he could not be allowed it. ig. Geo, II. Strange 1251. 
Tongue ver. Watts* 

10. A bill in chancery was brought for relief againft a 
verdift and judgment given in the court of common pleas^ 
upon a policy of infurance, and to have an injunction to ftay 
execution upon the judgment. The cafe appeared to be, that 
the ihip infured was taken by a Spanifliprivateer^ and that 
after it had been carried infra hojiium praftdia^ it was retaken 
by an Engliftl privateer* It was argued for the now plain tiff, 
who was the defendant at law, that althoogh, by the law of 
nations, the firft capture of the fliip, and its being infra bo* 
Jiium prajidiay had abfolutefy divefted the right of the origi- 
nal proprietors, yet that now, by the ftatute made in the year 
1740, it is otherwife, being thereby provided, that if the 
fhips of our Englifti merchants fliould be taken by an enemy^ 
and afterwards retaken by any of his Majefty's fubjedls, that 
the right of the original proprietors in fuch ftiips fliould be 
referved, on their paying one moiety of the value of fuch 
fljips to the recaptors for refalvage. Upon this it was argued^ 
that the verdict and judgment are unjuft, in regard that the 
whole in fu ranee- money is given in damages, when it appears 
that the plaintiff at law, upon payment of half of the value 
of the fhip, might recover it back, and therefore that half 
of the infurance- money ought only to have been given in 
damage, upon which the injunflion prayed by the bill was 
moved for. On the other fide it was infifted, that this was 
a right verdiS, and that the infured were not to be put to the 
delay, expenfe, and trouble of afcertaining the value of the 
flfjip, in order to recover it back, upon payment of one 
moiety of the value to the captors; that for recovery thereof 
the infurers might ftand in the place of the infured, and make 
ufe of their names, which had been offered j that theyxlid 
not pretend to oppofc fo much of the bill as fought this, bu^ 
infifted, that this could be no ground for granting the injunc-"" 
tion prayed : that this point hath been debated before Lord 

Vol. I. Q^q Chief 
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Chief Juftice Willcs, upon trial of the iffuc at Nift prius, 
who had declared his opinion, that this right of falvage ought 
not to preclude the infured from their recovery upon the in- 
furance till the falvage {houJ3 be fettled : that the defendants 
the infuers would be entitled to ftand in the place of the in- 
fured, to make what advantage they could of the lalvagc. 
Lord Hardwicke Chancellor being of the fame opinion, refu- 
fed to grant the injundion, and la^id, that the damage in re- 
covering the falvage is as much a part of the infurancc as the 
fcip itfelf. Di^. trad. ^ com. 148. Mich. J 8. Geo. II. Prend/e 
ver. Hartly. 

rr. A fliip ihfured was in her voyage feized by the go- 
vernoncnt, and converted into a firelhlp ; the queftion was, 
whether the infurers were liable? Holt Chief Juftice thought 
It was within the word ditentioni but the caufe was referred. 
2 Salk. 444. 

12. In a caft on a policy of infurance upon Non ojfumfit 
pleaded. The cafe was, Mr Crifp being at the Weft Indies, 
lent a letter to Bates to. infure goods on the Mary galley of 
StChriftopher*s, Capt. A. Hill commander, at London. Bates 
carried the letter to Stubbs, who writ policies, and he. by 
miftake made the infurance on the Mary, Capt. Haflewood 
commander, fcrV. This policy thus made was fubfcribed by 
the defendant. The Mary galley was loft, and the« Stubbs 
applied to the infurers to confent to alter the policy, to which 
they agreed, and the.miftake wa*- rectified. It was objedted 
at the trial, that the. Mary was aftoutcr ftiip than the Mary 
g^lleVy and that the infurers ought to have an increase of 
premium for the alteration : but it was held by Holt Chief 
Juftice, that the action well lay, and that the miftake might 
be fet right, and that Stubbs was a good witnefs ; and he ci- 
^td this cafe which happened when Pemberton was Chief Jur ' 
ftice ; An infurance was made from Al'changel to the Downs, 
and frotn the Downs to Leghorn, but there was a parole- 
.^reement at the fame time, that thq policy ftiould not com- 
mence till the fliip came to fuch a place. It was held the pa- 
role-agreement fhould not void the writing. 2 Sail:. 444. 
Dec. 3. 1703. Bahi ver^ Graham ^ aUos, at Guildhall. 

■ ^?* ^Jfuwfit t'pon a policy of infurance, where the de- 
fendant infiired the plaintiff intereft or no iiitereft, againft all 
enemies, pirates, takings at fea, and all other damages what- 
foevcr. And upon trial it appeared, that the fliip was taken 

'■. . . ■' by 
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by a pirate o£ Sweden, and was in his poiTeffion for nine 
days, and then retaken by an Englifli man of war, and after 
the fuit commenced brought into Harwich. And the qu«»fl:ion 
vfZJSy whether in fach cafe the defendant was refponfible ? It 
was rcferved by the Chief Juftice fol: the opinion of the 
court ; and after argument by Serjeknt Whiteacre for the 
plaintiff, and by Dr Henchman for the defendant, it was 
determined for the plaintiff. For although it was objecied, 
that the infurer was only refponfible whe;e the plaintiff had a 
property, and that the term of rnibring interejft or no inte'reft 
was introduced fuice the r^olution ; yet it was faid, that itich 
infurance was good, and the import of it is, that the plaintiff 
has no occafion to prove his intereft, and that the defendant 
cannot controvert it. . 

And though the (hip was here retaken, yet the plaintiff re- 
ceived a damage, for his voyage was ititerrupted i and* the 
queftion is not, whether the plaintiff had his (hip, and di(f 
hot iafe his property, but what damage he fuftained. Comyns 
360. Mich. 7. Geo. 1. Depaba ver^ Ludiow. 

French ordinance of 1.68 1, concerning infurances, . 

1. TO all our fubje£ts, and even to foreigners, we al- 
low to infure, and have infurance made, in our dominions, 
on (hips, goods, and other effeSs that may be carried by 
fea, or navigable rivers ; and to the infurers, to AipMlate 
and fiit 2l price, for the coflfideration whereof, they take on 
themfelves the riik. 

2. The contrad, calted the policy of infurance^ ihall be 
drawn up in writing, and may be executed as a private 
deed. 

3. The policy (hall contain the name, and the place of 
refidence of the perfon who has the infurance made, whe- 
ther he be the proprietor of what he infures, or a<^s as a fac-> 
tor ; the effefts whereon the infurance ihall be made ; the 
name of the veffel, and the mafter ; the place where the 
goods have been or (hall be laden ; the port whence the 
(hip (hall depart, or is departed, where (he (hall load and , 
unload, and thofe (he may touch at ; when the rifk (hall 
begin, when end ; the fum infured ; the premium or coft of 
the infurance \ a declaration that the infurer or infured, a- 
gree to fubmic to arbitration, any difference that may arife 9 
and generally, all other claufes and conditions which they 
may have agreed to inffert. 

Q^q 2 4. Never- 
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4. NeverthelcTs, infurance may be made without (jecla- 
ring the name of the mailer, or the v^fiel, or cargo, which 
majr come into Europe, from Turky, the coafts of Africa, 

* or other parts of the world, provided that the name of the 
perfon to whom they may be configned, be declared in the 
policy. 

5. If the policy do not fix the time when the rifle (hall be- 
gin and when end, it ihall be as fet forth in the 13th arti- 
cle of the chapter relating to bottomry-contrails *• 

6. The premium or coft of the infurance fliall be paid in 
full, upon underwriting the policy ; but if infurance be 
made on goods out and home, and that the (hip being ar- 
rived at the outwardrbovind port do not return, the infurer 
(hall repay one third of the premium, except it be otherwife 
govenaoted. 

7. Infiirances may be made on the hull and fceel of a fiiip, 
ipmpty or l^dep, before or on the voyage, on vidualling, and 
on goodf jointly or feparateiy l^den in a (hip of defence, or 
not fo ; alone, or in company with Other veflels ; out op 
home ; for a whole voyage, or a limited .time. 

8. If |nfurar).ce be made on the hull and keel of afhip, 
her tackle, apparel, filling, and vidiualling, or on a part 
thereof, the valuation fiiall be made in the policy. The 
jnfurer, neverthelefs, in pafe of fraud, may infift upon a new 
valuation. 

9. All feamep, paflengcrs, and otjiers, may have infurance 
piade on thcmfelves agamil flavcry : In this cafe the policies 
(hall contain the name, country, place of abode* age, and 
qiiality of the perfon. whereon infuraiKe is made ; the name 
of the fhip, of the port flie departs from, and whither (he 
is ultimately bound ; the fum which fhall be -paid in cafe of 
capture^ as well for the ranfom^ as for the charges of re- 
turn ^ to whom the money ihall be paid ; the penalty fop 
non-payment. 

10. We fprbid making infurapces on the lives of any per- 
fons. 



* The article alluded to is as follows : If the ^itne the rilk'is 
JO continue, be not Ilipulated by theconfraft, with regard to the 
veflel, tackle, apparel, and vidlualling, it fhall begin and run 
from the day (he fhall have failed, till ihe be at anchor at her in- 
tended port, and there moored to the quay. And ss to the goods, 
the rife runs from the time of their being Ihipped, or in thelightr 
jcH 10 cairy them on board, until they are landed. 

II, Thofc, 
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11. Thofc, however, who flucll redeem captives^ may in- 
fute on them the price of their ranfom, which the iniurers 
Aall pay, if in their way back they be retaken, kilM, 
drowned, or if they die otherwiie than by a natural death. 

12. Women may lawfully ehgagc themfelves, and their 
dowers, to get their hufbands out of flavery. 

1 3. He who, on a wife's rcfufal, and being juridically au* 
thorifed," {hall lend money for the ranfom of a flave, fhall 
have preference of the wife on the hufband's effe6l:s, except 
in refpeft to her dower. 

14. Minors with the advice of their guardians may do the 
fame tp relcife their fathers from flavery, and they {hall not 
have any pretenfions for rellitution, ' 

15. The owners of ihips, and the ma{lers, {hall not have 
inlurancf made on thd freight their veiTela may make ; nor 
ihall the merchants on an expected profit on their goods, nor 
ieafaring*men on their hire. 

1 6. We exprcfsly forbid tbofe who may take up mcaiey 
.on bottOTT.ry, to have infurance made thereon ; under the 
penalty of the fame being declared invalid, and of corporal 
puni{hme'n-t. 

17. The lenders on bottomry, <rndcr the fame penalty, 
ihzll not infure the profit on the fum lent. 

18. The infured {hall always run one tenth part rifle of 
the value of the effects laden, except in the policy it be cx- 
prefsly declared, that the whole is to be infured. 

19. If the infured be on board the {hip, or be the owners 
of her, though they declare that they infure the whole, yet 
ihall they be obliged to run one tenth part of the rifk. 

20. It {hall be lawful for infurers to have reinfurance made 
on the effcds by them infured j and to the infured; to have- 
infurance made on the co& or premium of the infurance, and 
the folvability of the infurers. 

21. The premiums of the reinfurance, may be either 
more or lefs than thofe of the infurance. 

22. We forbid making any infurance or reinfurance oti 
goods or effeSs above their value, in one or more policies, 
under the penalty of fuch infurance being invalid, and con- 
fifcarion of the goods. 

23. If neverthelefs a policy be made« without a fraudulent 
intention, wherein the valuation of the efFeils exceeds their 
real worth, that policy {hall be valid to the amount of their 
intrinfic value ^ and in cafe of lofs, the infurers fhall bean- 
fwerable for the fame, each in proportion to the fums by 

them' 
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fhem underwrote ; as alfo to return the preniiitm of the fur- 
plus value, retaining half ^r^^/r 

24. Moreover, if there ihould be feveral policies inade 
without a fraudulent intention, and the firft policy amounts 
to the value of the efffAs laden, it (hall alone hold good. 
The other infurers fhall withdraw their infurance, and return 
the premium, keeping half /^^ cent. 

25. In cafe the firil policy fhouid not contain the amount 
of the efFeds laden, the infurers on the fecond fhall be an- 
I'werable for the furplus. if there be effcfts laden to the 
amount of all the infurance made, then, in cafe of lofs of 
a part, it ihaii be paid by all the infurers, fo much p€r cent. 
on what they have underwrote. 

26. Infurers fhall be anfwerable for all lofles or damages 
which iball happah at fea by tempeft, fhipwreck, branding, 
running foul of other (hips, changing the courfe, or the 
voyage, or the fliip 5 jettifon, fire, capture, plundering, 
detention of princes, 'declaration of war, reprtfals, and ge^ 
nerally all ojther accidents of the fea. 

27. Howevcir, . if the change of the courfe, the voyage, or 
the (hip proceed from an order of the infured, without the 
confent of the: infurers, they (hall not be anfwerable for the 
rifks. Moreover,, this fiiall Hkewife hcdd good in regard to 
all other loifes, or damage, which may happen by the a£t or 
fault of the infured ;. nor fliall the infurers be obliged to re- 
turn the premium, if they have begun to run any rifk. 

28; Nor fliall the. infureis be anfwerable for the loft or 
. damage that may happen to (hip origoods, through the fault 
of the mailers, or ipariners, if by the policy they ,be not 
liable to the barratry of the mafter. 

29. The lofs, diminution, or wafte, that may happen 
from, the periihable quality of any thing, fhall not tail on the 
infurers. 

30 i Nor fliril they be anfwerable for pilotages, warpings 
in, cuftomhoufe-dues, reports, anchorages, or ^ay other 
dues or impoilcions on fhip or goods* 

31. In the policy fhall be ^ectfied thofe goods that are 
fulnei^ to leakage ; without which the infurers fhall not be 
anlwerable for the damage thab may. happen to them by 
ftorm ; except the infurance be made upon returns from fo- 
reign countries. 

32. If an infurance be made and pacticularifed to be on 
feveral fhips, ^d the whole of what was to be loaded be put 
ip one fhip, the infarer fhall not be anfwerable for more 

than 
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than he may have underwrote on the particular ihip» though 
all the others (hould happen to be loft, and he fhall return 
the premium of the overplus, rcfervin^ half ^^r r^«/. 

33. When the mailers of veflels have orders to touch at 
different ports, the infurers 0iall noc be liable to accidents 
that may happen to goods on (hore, though they were 
deftihed for the cargo of the (hip on which they underwrotei 
and (he was in port to take them in, except there, be a par- 
ticular agreement in the policy. 

34. If infurance be made for a fixed time, without de- 
claring the voyage, the infurer, when that term is elapfed, 
is free from his obligation, and the infured may get a new 
infurance done. 

35. Bu,t if the voyage be declared in the policy, the in- 
furer Ihall ruo the whole rifk of the voyage, provided tfj'at 
there be an augmentation of premtumt in cafe the voyage 
be longer than the time limited. In cafe the voyage be lefej 
the infurers (hall not return iany premium. 

36. Infurers (hall be exempted from the riflci yet (hall get 
the premium, if the infured, without their confent, feno a 
ihip to a port at a greater dillance than what is mentioned 
in the policy, though it be in the fame courfe ; 'but an in- 
furance (hall fully hold good, if the voyage be only Ihort- 
ened. 

37. If by the infured, the voyage be broke before the ue- 
parture of the fhip, the infurance (hall be made void, and 
the infurers return the premium lefs one half ^^r cent. 

38. We declare void the infurance that may be made after 
the iofs or the arrival of things infured, provided the infufed 
knew, or could know the loH, or the infurers the arrival be<- 
fore the underwriting of the policy. 

39. It (hall be prefumed, that the infured knew of the 
lols, and the infurer of the arrival, if the news thereof could 
have been -brought from the place of the Iofs, or of the ar- 
rival, fince it happened ; reckoning at the rate of a league 
and half in an hour, exclufive of other proofs that may be 
allej;ed. 

40. If, however, the infurance be made on good or bad 
news, it (ball fubfift, except it (hall be proved, exclufive of 
the allotted time of a league and a half in an hour, fi$ 
above ; that the in.'ured knew the Iofs, and the infurer 
the arrival of the vefTcl, before the underwriting of the 
policy. 

41. Thfc inlured, if it be^ proved againfl him, ihall repay 

to 
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fhem underwrote ; as alfo iso return the preniiitm of the fur- 
plus value, retaining hdlffntr^ent, 

t^. Moreover, if there -ihould be feveral policies made 
without a fraudulent intention, and the fiift policy amounts 
to the value of the effffts laden, it (hall alone hold good. 
The other infurers fhall withdraw their infurance, and return 
the premium, keeping half /^^ cent. 

25. In cafe the fiid policy fhouid not contain the amount 
of the efFedts laden, the infurers on the fecond fhall be an- 
I'werable for the furplus. Jf there be effefts laden to the 
amount of all the infurance made, then, in cafe of lofs of 
a part, it fhall be paid by all the infurers, fo much j^r cent. 
on what they have underwrote. 

26. Infurers fhall be anfwerable for all loiTes or damages 
which (hall happen at fea by tempeft, fhipwreck, ftramding, 
running foul of other (hips, changing the courfe, or the 
voyage, or the fhip ; jettifon, fire, capture, plundering, 
detention of princes, declaration of war, reprifals, and ge- 
neraliy all other accidents of the fea. 

27. However, . if the change of the courie, the voyage, or 
the (hip proceed from an order of the infured, without the 
conCem.of the:infarers, they fhall not be anfwerable for the 
rifks. Moreover,, this flull likewifb hdd good in regard to 
all other lofTes, oc damage, which niay happen by the a£t or 
fault of the infured :;. nor fhall the infurers be obliged to re- 
turn the premium, if they have begun to run any rifk. 

2S; Nor fhall the- infurers be anfwerable for the lofs or 
, damage that may happen to. fhip origoods, through the fault 
of the matters, or [|iariners, if .by the pohcy they ,be not 
liable to the barratry of the mafter* 

29. The lofs, diminution, or waile, that may happen 
from, the periihable quality of any thing, fhall not tall on the 
infurers. 

30; Nor fhril they be anfwerable for pilotages, warpings 
in, cuftomhoufe-dues, reports, anchorages, ot ^Kf. other 
dttes or Lmpoflcionson fhip or goods. 

31. In the pdtcy fhall be ^ecified thofe goods that are 
fubjedi to leakage ; without which the infurers fhall not be 
anfwerable for the damage thab may happen to them by 
ftorra ; except the infurance be made upon returns from fo- 
reign countries. 

32. If an iiifurance be made and patticularifed to be on 
feveral fhips, ^d the whole of what was to be loaded be put 
ip one fhip, the infurer fhall not be anfwerable for more 

than 
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than he may have underwrote on the particular ihip, though 
all the others (hould happen to be loft, and he fhall retux» 
the premium of the overplus, rcfcrvin^ hM percent. 

33. When the mailers of veflels have orders to touch at 
different ports, the infurers 0iall noc be liable to accidents 
that may happen to goods on (hore, though they were 
deftihed for the cargo of the (hip on which they underwrote* 
and ihe was in port to take them in, except there, be a par- 
ticular agreement in the pc licy. 

34. If infurance be made for a fixed time, without de- 
claring the voyage, the infurer, when that term is elapfed, 
IS free from his obh'gation, and the infured may get a new 
infurance done. 

35. But if the voyage be declared in the policy, the j^n- 
furer Ihall ruo the whole rifk of the voyage, provided t()at 
there be an augmentation of premium, in cafe the voyage 
be longer than the time limited. In cafe the voyage be lefej 
the infurers (hall not return any premium. 

36. Infurers (hall be exempted from the rifk^ yet (hall get 
the premium, if the infured, without their confent, fena a 
ihip to a port at a greater diflance than what is mentioned 
in the policy, though it be in the fame courfe ; 'but an in- 
furance (hall fully hold good, if the voyage be only Ihort- 
ened. 

37. If by the infured, the voyage be broke before the de- 
parture of the (hip, the infurance (hall be made void, and 
the infurers return the premium lefs one half ^^r cent. 

38. We declare void the infurance that may be made after 
the lofs or the arrival of things infured, provided the infUred 
knew, or could know the lo», or the infurers the arrival be« 
fore the underwriting of the policy. 

39. It (hall be prefumed, that the infured knew of the 
lols, and the infurer of the arrival, if the news thereof could 
have been. brought from the place of the lofs, or of the ar- 
rival, fince it happened ; reckoning at the rate of a league 
and half in an hour, exclufive of other proofs that may be 
allej;ed. 

40. If, however, the infurance be made on good or bad 
news, it (ball fubfift, except it (hall be proved, exclufive oF 
the allotted time of a league and a half in an hour, fi$ 
above ; that the in lured knew the lofs, and the infurer 
the arrival of the vefTcl, before the underwriting of the 
policy. 

41. Thfe inlured, if it be^ proved againft him, ihall repay 

to 
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to the infurcr what he may have received, and double pre- 
thium. And if prc^of be made againft the infurer, he flialt 
.repay the premium, and twice that fum to the infured. 

42. When the infured .ihall receive advice of the lofs of a 
fhip, or of goods infured, of the detention by princes, and 
of any other accidents for which the infurers are anfwerable, 
he (hall forthwith fignify and make known the fame to them, 
protefting that he fhali make a cefSon or abandon to them 
at a proper time. 

43. The infured may, infiead of fuch protcftaiions, at once 
make his ceffion or abandon, and fummons the infurers to 
pay the fum infured, as ftipulated by the policy. 

44. If the term for payment be not fixed by the policy, 
the infufei^ (hall be obliged to pay the infurance in three 
months after intimation of the abandon. 

45. In cafe of ihipwreck or ftranding, the infured may 
endeavour,' and work at the faving of the goods, without 
prejudicing himfelf as to any ceflion or abandon which he 
may afterwards make ; he ihall alfo be repaid his charges, 
the account of which (hall be credited on his oath, to the 
amount of the value of what may be faved. 

46. No ceflion or abandon ihall be made, except in cafe 
of capture, (hipwreck, ftranding, detention by princes, or 
the entire lofs of the goods infured ; and all other damages 
Ihall be reputed to be average, which (hall be fettled between 
the infurers and the infured, according to their feveral con- 
cerns. 

47. No ceflion or abandon (hall be made of a part of 
any concern or intereft, and the remainder kept; nor (hall 
there be a demand for average, except it exceed one per 
cent. 

48. All ceflions, or abandons, as well as all demands in 
virtue of the policy, (hall be made as follows : 

In fix weeks, for loflTes happening on the coaib of the coun- 
try where the infurance was made. 

In three months, in other provinces of our kingdom. 

In four months, on the coaft of Holland, Flanders, and 
England. 

In a year, in Spain, Italy, Portugal, Harbary, Mufcovy, 
Norway; and in two years, for the coafts of Ameiica, the. 
Brafils, Guinea, and other diftant countries. When thefe 
terms (hall be elapfed, the infured's demands (hall riot after-: 
wards be admitted. 

49. On the detention by princes, the Ceflion or abandon 

Ihall 
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Ihall not be raade before fix months, if it happen in Europe^ 
or in Barbary ; if in a more diftant country, in a ycar-j 
both to commence from the day of the notifying this deten- 
tion to the infurers. The non-admittance of the infured's 
demands in the preceding article, Ihall only, after thefe terms 
elapfcd, take place. 

50. Neverthelefs, if goods detained be of a perifliable 
nature, the ceifion or abandon may be made after fix weeks, 
if they be flopped in Europe, or in Barbary ; and after three 
months, if in a more diftant country, from the day of the 
notification of fuch detention to the infurers. 

51. The infured (hall be obliged, during the tewns men- 
tioned in the two preceding articles, to ufe their utmoft di- 
ligence for the clearing or taking ofF the detention. And 
even the infurers thcmfelves may do the fame if they think 
fit. 

5a. If a (hip be ftopt by our orders, in any of the ports 
of out kingdom, before the voyage be begun, the infured 
fhall not, on account of this detention, abandon or cede their 
cflFefts to the infurers. 

53. The infured Ihall be obliged, when he makes his 
ceffion or abandon, to declare all the infurances he may 
have made, and what money he may hav? taken (»n. bottomry, 
on the efFedts he has infured; under the penalty of invali- 
dating his infurances. 

54. If the infured fhall fccretf either infurances, or bot- 
tomry-con tracts, and t» at thofe, together with what he may 
have declared, do ex eed :o the value of the effects infured, 
the infurances fhall be void, ^nd the infured obliged to pay 
the fum borrowed, though the fhip be taken or loft. 

55. Moreover, if he fues for the payment of the fum in- 
fiired, above the value of his efFefts or intereft, he ihall be 
cxemplarily punifhed. 

56. Infurers on a cargo fhall be obliged to pay the fums 
by them underwritten, only to the amount of what the in- 
fured fhall prove the fhipping and the lofs of. 

57. The proofs of ^he fhipping, and lofs of the efFe<3s in- 
fured, fhall, immediately after the notification of the ceflion 
or abandon, be communicated to the mfurers ; who, before 
fuch notification, fhall not be liable to be fued for the pay- 
ment of the fums infured. 

58. Neverthelefs, it th. infured receive no news of his 
Ihip, he may, at the expiration of a year for common voy- 
ages, reckoning from the day of the departure, and after 
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two years, fdr thcfe at a greater diftance, make his cefSon 
or abandon to the infurers, and demand payment, without 
being obliged to produce any certificate of the lofs. 

59. Voyages from France to Mufcovy, Greenland, Ca- 
nada, Newfoundland, its ifl^nds and banks, and other coafts 
and iflands of America to Cape Verde, and the coaft of Gui- 
nea, and ali others which may be made beyond the tropic, 
Ihall be reputed long voyages, or at a great diftance. 

60. After the ceffion or abandon is made, the efFefts in- 
furcd (hall belong to the infurer, who ihall not, under the 
pretence of waiting for the return of the ihip, put ofFthe pay- 
ment of the fums infured. 

61- T he infurer (hall be allowed to produce proofs againft 
any documents the Infured may give j nevcrthelefs, he iball 
in the mean time pay the fum by him underwrote, upon the 
. infured's giving fecurity, 

62. The mafter who may have infurance made on goods 
loaden in his vefl'el, fhall, in cafe of lofs, be obliged to prove 
the buying of them, and pioduce a bill of loading (igned by 
the purfer or mate. • 

63. All feafaring men who bring goods from abroad to 
France, and there have inrur.^nce made, fhall be obliged to 
leave a bill of loading in the ha. ds of the conful or his chan- 
cellor, if any, where the gw)ds are loaden; if no* conful, 
then in the hands of a repu able French merchant. 

64. The value of goods fhall be proved either by book or 
invoice ; if not, they ihall be efti mated according to the price 
which was current at the place when and where (hipped, in- 
cluding all cuftoms and charges till on board, except in the 
policy a valuation of them be made. 

65. If the infurance be made upon return from a country 
where trade is carried on by barter, the valuation of thofe 
returns (hall be made on the cofl of thofe give« in barter, 
adding thereto all charges. 

66. In cafe of capture, the infured may ranfom their ef- 
fefts, without waiting for orders from the infurers,' if they 
could not advife them of it. They however (hall be obliged 
to let them know afterwards in writing, what fum was paid 
for the ranfom, 

67. 7'he compofition for the ranfom, the infurers may 
take on themfelves in proportion to their concern ; in which. 
cafe, they (hall be obliged to declare i'r mediately, that they 
will contribute towards the payment of the ranfom, and will 
run the rifk of the return ; if not, they (hail pay the fum 
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by them infurcd, and have no pretenfions on the effe£ls ran- 
fomed. 

68. We prohibit all polic^e- clerks, fecretaries of infurance- 
channbers, notaries, or brokers, to have poliQies underw^rote, 
in which any thing is left in blank, under the penalty of cofis 
or damages ; nor fhall they be concerned in insurances di- 
reftly or indirectly themfelves, or by other perfons, or take 
any ceflion of the rights and intereft of the infured, under 
the penalty of five hundred livres f )r the firft time, and in 
cafe of recidivatioD, to be deprived of their employment; 
which penalties (hall not be in any manner moderated, 

69. We injoin under the above penalty, that they keep a 
proper regifter marked on^ every leaf, by the lieutenant of 
the admiralty, wherein they £hall keep an account of the po- 
licies they (hall draw up. 

70. If in the policy there be a declaration that any difpute 
ihall be left to arbitration, and one. of the parties demand 
arbitrators before any litigation be begun, the other party 
ihall be obliged to agree to it ; and refuiipg to name them, 
the judge (hall do it. 

71. in eight days after the arbitrators are named, the par- 
ties ftiall produce their documents ; and in eight days after 
that, fhail fentence be given. 

72. Such awards by arbitration (hall be regiftered or ra^ 
tified in the court of the admiralty where they were made* 
We prohibit the judge thereof, under any pretence whatfo- 
ever, to take cognifonce of the merits of the caufe, under 
pain of nullity, and the penalty of damages and cofts, 

73. Any appeal from an award by arbitration alter the 
regiftering thereof, (hall be to our parliaments, where, 
until the amount of the fentence be paid, it (hall not be re- 
ceived. 

7*4. If fecurity be given to the judges who regifter the fen- 
tence of iirbitration, the fame (hall be executed, notwitb- 
(landing the appeal. ^ 

Ordinance of infurance and averages fif the city of Jrnfierdamy 
of the year 1744. 

Whereas the wor(hipful gentlemen of the judicature of 
the city of Amfterdam, have experienced, that fince the 
publication of the ftatutes or ordinances of infurance and 
averages, aiui the amplifications thereof, many alterations 
have from time to time happened in trade j whence fundry 

R r 2 matters 



3i5 Varieties in Proportion. Part IV. 

matters and articles require to be altered, explained, or 
amended : therefore the (aid gentlemen, after advice taken 
concerning trade, infurances, and averages, and on the in- 
formation of many emipent merchants and underwriters, 
have thought proper, by virtue of the privileges of this city, 
and of the letters of grant, approbation, and confirmation 
granted, ex ahundanii^ by their High Mightineffes to the 
laid city, on the 17th of July 1612, to confirm, enlarge, 
and explain the aforefaid ordinances, and the amplifications 
thereof;' and farther to ordain, enaft, and inftitute, as by 
thefe prefents is ordained, enaded, and inftituted, that in 
matter of infurances and averages henceforth fhall be ob- 
ferved and regarded what here foliow^s. 

1. Firft, it is ordered, that all iiipulations or conditions 
inferted in any policies of affurance which are contrary to 
this ordinance, fhall be deemed void, and of no value, not- 
withftandlng the contrading parties (hould renounce all be- 
nefit from this ordinance, 

2. The inftrument of afl'u ranee- policy, is to contain the 
name of the fhip, that is to fail or depart from thefe counr 
tries, to other countries or kingdoms, or that is expedited to 
come from any foreign parts to thefe or other countries and 
kingdoms ; and likewife the name of the captain, or mafter, 
that (hall have the command of the (hip, unlefs the fame be 
not known : in which cafe it muft be mentioned in the po- 
licies ; and the name of the perfon that gave the order or 
advice muft be expre(red, together with the date of the letter 
of advice, in which the order is given, under the penalty of 
being of no value \ and no return of premium is to be de- 
manded of fuch an affurance, unlefs the names of the (hip- 
per, or whoirfoever elfe has the dire(9ion, as likewife the 
name of the parties to whom the goods go configned, are 
cxprefTed in the policy : and in tliat fame inftrument are 
likewife to be mentioned the name of the place where the 
faid (hip or (hips are to be loaded, and where they are bound 
to ; likewife under the penalty, that fuch an obligation of 
aflfurance |hall be void jind of no efleft, if the fault proceeds 
from the party that is infured \ but other wife the afllired is 
to feek his redrefs from the perfon that drew up the inftru- 
ment, for fo far*as the defeft or fault lies with him ; pro- 
vided, however, that, with rcfpeft to the place of (hipping, 
jt fhall only be necefTary to exprefs the fame in cafes when 
the goods are fhipped from a different place, than from 
Inhere the rifk of the afTi^rance is to tajte its beginning. Fur- 
ther, 
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ther^ in tfiaking aflurances upon the hull of {hips, as like- 
wife upon bottomry-money, either upon (hips, or goods, ft 
ihall not be reqiiifite to mention the places of loading, 

3. It ihall alfo be lawful to make infurancc on goods and 
on Ihips already departed from the place of their lading, 
provided the time of their departure be inferted in the po- 
licy, without adding thereto; *' but departing fooner or 
** later fhall not prejudice ;" which is hereby fpecially for- 
bidden ; in cafe the infured has no farther knowledge of the 
departure by a letter of advice, he fliall be deemed ignorant 
thereof; but fliall exprefs in the policy, the place and date 
of the letter of order, on pain of nullity ; and fliall more- 
over be obliged to confirm this hk ignorance upon oath, in 
cafe of difafters or lolTes ; faving to the underwriters, the 
liberty of proving the knowledge of the infured ; and evident 
proof thereof appearing, the infured fliall not only have no 
a£lion againft the underwriters, but (hall ^Ifo be obliged to 
pay them a double premium over and above the charges paid 
by them to come at the faid proofs ; and it fhall be lawfiil 
for the high (herifF to proceed againft fuch infureds, as a- 
gainft treacherous perfons. 

4. By parts circumjacent to the place from whence the 
infurance fliall begin, is underftood not only the place of 
lading, but alfb all the creeks and harbours, the buoys, bea- 
cons, and all fuch like marks, in cafe there be ^any, which 
the (hip mufl pafs. 

5. The rifk of the underwriters of goods, (hall commence 
from the time the goods infured are brought on the key, or 
to the fea-(hore, from thence to be conveyed, in boats, 
barks, or lighters, on board of the (hips that are to tranf- 
port them ; and (hall continue till the (hips be arrived at the 
deftined place, and the merchandifes iniured be unladen on 
the key or (hore. Bat in cafe the infured jieglccSl to un- 
lade the goods, or think proper to make ufe of the (hip in- 
ftead of a warehoufe, then the rifk of the underwriters (h4ll 
end fifteen days after the arrival of the (hip, excepting that, 
by lawful hindrances or obftacles, they could not have been 
unloaded in that fpace ; which, in cafe of difafters or da- 
mages, (hall be proved. 

And in regard to the hull or body of the (hip, the rifk of 
the underwriters (hall commence when the mafter has made 
a beginning of lading of merchandifes, or has taken in bal- 
laft for the infured voyage, and end one and twenty days 
j^fcer the (hip (hall be arrived at the deftined place, or fo 

much 
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much (boner, as fhe (hall be entirely unladed. But infurance 
being made on the hull for going and coming, that is, for 
the voyage out and home, the ri(k for the underwriters fhall 
not ceafe till the whole in lured voyage be ended. 

6. The inlured on the cargo, may not caufe the mailer 
whom he has freighted, to enter, or to make any other port, 
nor to alter his voyage, but according to the pohcy : other- 
.wife the infurance ftiall be null, although it bad been in* 
ierted in the policy, that he might touch at, and make all 
places any where -, but the mafter may touch at other ports 
than thofe mentioned in the policy, when neceffity requires 
it : and doing othcrwife, if it be without order of the in- 
fured, the infurance (ball neverthelefs remain valid i faving 
to the underwriters the right of having recourfe on the ma- 
tter. But if the infurance be made for the owners or pro- 
prietors of the (hip, it (hall in fuch a cafe be null. 

7. The hull of the (hip, with her mafts, yards, bowfprit, 
ftanding and running rigging, anchors, cables, fails, guns, 
ammunition of war, provifions, and further appurtenances 
thereof, nothing excepted, even the premium of infurance, 
and the monies given in hand inclufive, may be infured to 
the full, and as it really coft, as fitted out for fea j and the 
owners or infured (hall have the liberty to value the (hip 
with all her appurtenances in the policy, for the whole, or 
each for his (hare, but not above the true value ; and if no 
valuation is inferted in the policy, or if the parties in cafe of 
lofs or average, difagree about the value, as alfo if it was 
valued above its true value, then the commiffioners (hall 
make inquiry, and fix the valuation^ and the underwriters 
may bring in their plea. 

8. But h< who cauies himfelf to be infured on the hull or 
body of a (hip built of fir-wood, (hall particularly infert it 

-in the policy, mentioning that (he is built of fir-wood, on 
pain, that other wife the underwriters (liaH not be obliged to 
pay more than the half of the lofs that might happen. Every 
thing farther that concerns the infurance upon the hull is de- 
creed in the foregoing article. 

9. Infurance on goods, wares, ;ind merchandifes, monies, 
gold, filver, jewels, pearls, and other precious ftones, go- 
ing or coming by land, or over frcfh water, (whereof here- 
atter, under No 5, a form of policy is found), may be re- 
gulated by the parties in manner as they am«ngft them can 
agree, provided it be not contrary to this ordinance. Ma- 
fters may alfo caufe their vefTels to be infured. 

10. But 
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10. But under the general denomination of goods, wares 
and merchandifes fhall not be underftood to be comprehend- 
ed gold, filver, coined or not coined, jewels, pearls, or pre- 
cious ftoneSy nor ammunition of war, and arms ; and tbere« 
fore, he who caufes hidifelf to be infured thereon, fhall be 
obliged to name and exprefs thofe wares in the policy ; as 
alfo if they are packed amongft other goods, to mention 
it, or otherwife the infurance fhall be held to be of no va- 
lidity. 

11. It fhall aifb be lawful to make infurance on fhips^ 
goods, wares, and merchandifes, which are funk, fpoiled, 
robbed, taken, or arrefted, even after fuch misfortune has 
happened, if no knowledge thereof is come to the principal 
who caufes the fame to be infured, at the time of giving of 
the laft order, or to him who gives order for making the 
infurance, or to the corrfefpondenr, broker, or others who 
have procured the faid infurance, at the time of making it* 

12. But when the fhip or goods have been fo long funk, 
robbed, fppiled, taken, or arrefted, that the knowledge 
thereof could have come to the perfon who maketh the in-> 
furance, either by fea or by land, reckoning three miles to 
two hours, in fuch cafe the infurance fhall be held of no ya* 
lue, except the infured, and alfo thofe who procured the in- 
furance for him, declare ifjpon oath that they were ignorant 
of the damage and lofs at the making the infurance. 

13. The mafters, pilots, failors, warlike people, and all 
others who navigate the faid fhips, fhall not caufe their hire 
or wages to be infured, but their ranfom from pirates, and 
the merchandifes they take along with them, they may in- 
fure. No infurance fhall be made on wagers of voyages, 
and other fuch like inventions ; and no judgment fhall be 
given on them. Neither fhall infurance be made on the 
Slip's hull, or goods, before the fhip fhall lie at the place 
from whence one. caufes himfelf to be infured, without fpe- 
cially exprefling it in the policy, that the fhip was not yet 
there arrived on pain of nullity. 

14. In infurances on the bodies of mafters, mariners, and 
paffengers, againft infidels, * and other pirates, the under- 
writers fhall be obliged to pay the fum they have underwrit- 
ten, as loon as the bills of exchange drawn for the payment 
4Df the ranlbm are accepted, or fooner, iMt appears that the 
perfon ranfomed is arrived on Chriftian ground ; but with 
this provifo, that the full fum infured for the ranfom he laid 
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out, and, in cafe the perfon was ranfomed for lefs, that the 
overplus ht returned. 

1 J. The freight- money, (bcfides the ordinary charges of 
averages fo called), after dedu£lion of the wages of the crew, 
and further charges, which on navigating fafe muft be paid 
thereout, may be infured for as much as can be juftly made 
appear either by charter-party, manifeft or bills of ladings 
that there will be got or loft : and if a (hip has laden good» 
for the proper account of owners, and they will fnfure the 
freight, the freight fhall be valued in the policy ^ and in de- 
fault of that as by Art. VII. and XXil. 

16. He whocaufes himfelf be infured on fhip and lading, 
with intention, if taken fiy the enemy, to caufe the fame to 
be ranfomed or redeemed, (hall be obliged to exprefs it dif- 
tindtly in the policy, mentioning at what fum order is given 
to the matter, or him who hath the direction thereof, for 
the redeeming ; in which cafe the underwriters muft contr- 
nue to run the rifk on fuch ranfomed {hips and goods, till 
they arrive at the deftrned place of unlading ; and moreover 
be obliged to make good the fum, with the charges which 
are paid for the perfon who is gone over as hoftage for the 
ranfom, in the manner of a grofs average on fhip and cargo ; 
this ferving as a foundation or rule, that when the fhip is 
taken and ranfomed before fhc has accomplifhed half her 
voyage, the goods fhall be reckoned according to the real 
coft ; all charges, till on board, and the premium of in- 
furance included : and being advanced beyond half the voy- 
age, then at what they would fell for. And the fhip fhall at 
all times, bt fhc ranfomed before fhe has made half the voy- 
age, or after, be reckoned according to the valuation made 
in the policy. 

17. The imaginary profit one promifes himfelf on his in- 
tcreft in a cargo, muft be valued in the policy, with explica- 
tion which goods it is exped^ed from ; but no returns of pre- 
mium for the fame fhall be demanded. 

18. Infurance againft fire, on rope-yards, fugar-houfes, 
ftill-houfes, mills, and other edifices, efFefts and utenfils, 
thereto belonging, as well in this country as abroad, as al- 
fo on houfes and warehoufes, fhall be permitted to be made 
by policy for one year. 

19. Alfo infurance fhall be permitted to be made on mo- 
nies given by the infured to a mariner, matter, or other per- 
fon ftavigating on iny voyage, on bottomry, or adventure 
of a voyage, with the premium included ; provided the fum 
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of money which is paid on bdttomry be irifertcd in the po- 
licy, as alfo the premium ; otherwife the capital only ihall 
be underftood to be in fu red. 

The infured (hall in cafe of lofs, cither by the (hip's being 
caft away, taken, or detained by friends, or enemies, and her 
being miffing a year and day, not be obliged to produce any 
other proof but only of the misfortune befallen the (hip, and 
concerning his^intercft, only his bottomry-bond j provided 
the infured, on being paid, make over to the underwriter aH 
claim on the taker on bottomry, and deliver up to him the 
"writings thereto belonging. 

The infured (hall be obliged to infcrt in the policy the 
name of him to whom the money on bottomry is given, al- 
fo the namf of the (hip with which the taker on bottomry 
{ball navigate, the name of the maimer, as alio whith«r the. 
(hip is bound, on pain of nullity. 

If during the voyage the fame is altered by the mafter not 
by means of the taker of the money on bottomry, the under- 
writer (hall notwithftanding, in cafe of lofs, be obliged to 
pay his engagements. 

But the money on bottomry being given to the mafter, 
and the voyage being altered by order of his owners, the in- 
fured (hall be obliged, as foon as he receives knowledge 
thereof, to give notice to the underwriters, and agree with 
them concerning the altering of the premium, or leave the 
faid altering to the arbitration of the commiflioners : other- 
wife the underwriters, in cafe of lo(s, are not obliged to 
make it good, the infured retaining his a£tion only againft 
the mafter, as receiver of the money. 

20. A mafter being on his voyage, and receiving damage 
on the hull, or otherwife, and being obliged, for the repair- 
ing and reftoring of his (hip, in order to proceed on his voy- 
age, to negotiate money on bottomry on his (hip, the giver 
of the money (hall be permitted to caufe the amount of the 
faid bottomry, with the premium, to be infured 5 although 
it (hould happen to appear, that the owners, or fome of 
them, had caufed the (hip, or his (hare on the fame to be 
infured before or after. 

21. Infurances made on goods, which at the place of their 
lading, or any where el(e, are charged to the full with bot- 
tonftry, are declared null and of no value, with forfeiture of 
the premium for the underwriter, and with the penalty of 
arbitrary correftion. But the taker on bottomry, in cafe he 
(bips more goods than the capital taken on bottomry doth a- 
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mount tO) may cauie that overplus al&) for the groH^ average, 
to be infured. The giver of the money, or th^ holder of 
the bottomry-bond, may alfo infure his intereft to ;hc full, 
"v^ith the premium thereof, provided that in all the bil)s of 
lading, or mantfefts of the lading, the taking and receiving the 
bottomry- money on the faid goods be particularly inferted ; 
ivith mention of the date, the place from whence, the perion 
to whom paid, and for whofe account. This is oply tp be 
undcrflood of money given in thiscountry, and from the A- 
mcricap colonies, &c. to this country ; bMtth^.infu ranee be- 
ing made from other places^ the tpnour of the bottomry -bonds 
muft be obferved. 

But in cafe the orders for the infurance was previoufly 
given by the lender, or it was already executed, the taker 
of the money (hall be obliged to transfer, by aiSgnment, the 
right to the faid policy or infurance to the holder of the bot- 
tomry I and in default thereof the infured (hall not only be 
deprived of his demand on account of the faid policy, but his 
premium paid be kept by ih? under\yriters. 

Infurance made on bottomry on goods is free of ^11 grds 
average, and dimiilution of value by their own waile. 

22. AH goods, warfs, and m^rchandifes, none excepted, 
as alfo gold, filver, jeyrels, pearls, and precious ftones, may 
be infqred to the full, with all charges tiU on board, the 
premium of infurance included } aqd no valuation in the po- 
licy ihall take place of goods an4 eSi^s,; whereof the real 
coft or valye can be pi'oduced ; but gpods of our awn pro- 
<Jycc, and fabric, pr tbofe obtained or a^ceptedl of by barter, 
and otberwife, under or above the currept price, ^nd where- 
of f\o proper invoice, with juftification of intereft, can be 
produced, may be valued in the policy with all cl^rges till 
on board, and the premium of infii^rance included : on neg- 
le£): thereof the valuation ihall be I^ft to the inquiry aind de- 
/cifion of the commiflioners ; and tb^e if^ifurers may bring ia 

^their pl^a. 

23. If a perfoi* has made infurance on gpods which he 
jdoth not fend 01? lude, or oa goods whiph ar^ not fent to 
him, alfo if Icfs in value is {hipped than he has Lqfur^d, he 
may demarid back the premium of infvirance of ^ha|is over- 
infured, leaving one hzU per cent, to tjie infurer : ^ut if the 
goods are already laden from the key or fhore, in barks, 
^vherries, or lighters, to be conveyed to the (hips which 
^ere to tranfport th^m, and do return back, the i^batement 

• (hall then be or\^p^r, cent* 
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fliall alfo take place if a ftop is put to the voyage ihfured j 
but one per cent, (hall be paid to the infurcrs for their trouble^ 
and the rifk they have run* On the contrary, if, in caieof 
lofs, or average, by exhibition of proofs^ it be found that the 
futn infured doth amount to more than the value of the 
goods^ the infurers fhall not be obliged to make good far- 
ther, or motej, than the juft value of the goods (hipped j 
and being goods whereof no proper invoice and proof of in- 
XQft^ can be (hown, and which, therefore, according to 
Art. Vll, and XXil. muft be valued in the policy, the va- 
lue they are fet af, ffaall be obferved ; and what is more in-* 
fured, returned. 

24. In returns^ as alfb in averages and lofles, the in-* 
furers who have underwrote, upon one and the fame po- 
licy, ^although it be with difference of dates, ftiall {hare c- 
qually. 

But if ttiore than one policy \^ ufed and underwrote upon 
for one and the fame parcel of goods and intereft, then the 
firft policy in date, without regarding the following policy, 
ihall take place for the amount of the fum infured for the va^** 
lue of the goods and effefts j and the redu<5iion ihall fall oa 
the policy of later date, as well in cafe of returns, as of aver«- 
age and loffes. 

25. If an infurer fails, it (hati be lawful for the infured to 
ififure anew ag:ain fuch article of infu ranee with another^ on 
all good and bad tidings \ and he may give notice, by the 
itieuenger of the chamber of infurance, at the habitation of 
the failed infurer^ or to the affignee, and difcontinue the rifk 
of the parcel underwrote by him. 

26. If any kings, princes, potentates, or lords, fhould 
arreft, detain, or take in their countries any fhip infured, 
and it be uncertain whether the fame will be recovered again 
or not, and alfo if (he ihould become incapable to perform 
her deftined voyage ; then the owners arid freighters, who 
have caufed themielves to be infured, (hall be obliged to re- 
tain for fix months the property of the arrefted fhips, and 
precious wares, be they alfo incumbered or not, before they 
may abatidon their faid efFeds ; commencing the faid fix 
months from Che time that they ihall have given notice to 
th(e major part of the infurers, who are on the fpot^ by the 
jneffenger of the chamber of infurance, who (hall give that 
notices which fix months (hall be the time allawed, if the 
cafe (hall have happened in Europe, and the bounds limited 
by the tenor of the XXIXth article. But if it (hould hap-> 
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pen without thofe limits, the infured ihall not abandon Toon- 
er than till the expiration of twelve months, commencing 
with the day of the intimation ; neverthclefs the infured (hail 
not be hindered from taking fome iecurity in the meanwhile 
of the infurers, by fureties, pledges, or othcrwife, according 
as the commifBoners ihall think proper : but the infured not- 
withftanding remain ohli »ed, either by themfelves or by 
their correfpondent, to take care of the goods, and to pro- 
mote as much as poflible their difcharge. They fhall alfo 
be at liberty, within the faid limitation. of time, to reihip the 
fame on board another fhip, or ihips ; and the charges of 
fitting out, and of higher freight, alfo damage and wafte 
of the merchandiles, occafioned by the arrefts, fhall be for 
account of ibe infurers, in proportion to what they have un- 
derwrote, 

27. But in relation to coarfe and pcrifhable wares, and 
merchandises, the infured {ball not be obliged to wait the 
aforefaid time of fix months within, and the twelve months 
without the limits, before they abandon ; but may proceed 
with their concerns, according to circumftances, and the 
condition of their goods : only they muft beforehand 
give notice thereof, as above, to the major part of the in- 
furers. 

28. When a {hip infured is become unnavigable, or the 
infured {hips, or other goods are Aden, taken by Enemies, 
or otherwife fpoiled, or loft, or there are no hopes of re- 
covering the fame, the infured may abandon ail fuch fhips 
and goods for the benefit of the infurers ; and the fame be- 
ing duly done, the infurers {hall have three months after the 
intimation of the fame to furni{h the payment of the fum 
by them infured. ^ . 

29. In cafe any infured {hip or goods {lays out a year 
and a day after it is infured, and is departed from the port 
where fhe was laden, without any thing having been heard 
of her in the mean while at the place of lading, or deftined 
place of unlading, if it be in Europe, Barbary, the Canary 
iflands, any part of the Mediterranean, the Levant, and 
i\rchrpelago, or thereabouts, then the faid fhip and goods 
ihall be held to be loft, and intimation thereof may be 
made to the infurers, and payment demanded three months 
afterwards : and in regard to the place ac a further, difiance, 
henceforth fhall be obfervcd at the fpace of two years, 

. 30. All actions for Iqiles^ or grdls averages on fhips and 
goods, fhall be brought, at the furtheft, within the fpace 

of 
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of half a year after the difafters and damages have happened, 
if within the limits of Europe, as above, by Art. XXlX. is 
limited i but happening beyond thcfe limits, the adions fhall 
be brought within theipaceof three years, and by law be 
profecuted, and purfued, on pain of being non-fuited. 

31. The anions of loffps, and grofs averages, which may 
happen on the goods mentioned in Art. IX. or fuch Jike^^ 
going or coming by land, or over frefli water, fhall be inti- 
mated to the infurers, and be purfued^ on pain of being 
non-fuited, within half the fpace of time enacted by Art* 
XXX. 

32. In cafe the infured (hip or goods fpoil of themfelves 
without any outward misfortune, the infurer is not anfwer* 
able for the fame. 

33. Whereas when people are infured on the hull or body 
of a fliip tp the Weft Indies, Guinea, Cape Verde, the 
Streights, or any other more diftant places, put and home, 
it often happens that notwithftanding fhe had done with her 
trade, wholly or partly, and the returns or produce were 
fent over with another ihip, or (hips, to the great advantage 
of the infured, the infured neverthelefs continue trading on ; 
fo that often, in length of time, the faid ihip becomes unna- 
vigable, or otherwife in danger -, and alfo that fhips being 
freighted by the month, have often carried their freights out- 
wards, and have notably profited j but afterwards hy being 
unnavigable, or by ftorms happening to be loft on this coaft, 
or even in harbour, the infurers are caft to pay the faid ihip 
what it was worth when it failed from this country, although 
the faid fhip, if fhe had made a fafe voyage, was worth, or 
would have yielded by fale, not above one third, or one half 
of what the infurers pay ^ in fuch cafes the commiilioners 
are authorifed to adt and to dilpofe as they, according to dif- 
cretion, ihall think proper. 

34* If any infurance be made under the general denomi- 
nation of goods and merchandifes, or whatever the intereft 
of the infured might confift in, nothing excepted ^ ai^d it be 
found that the nfk is run on wool, flax, hemp, ftockfiih, 
herrings, corn, round or flat leed, fugars, peafe, beans, 
cheefe, books, and papers, the infurers fhall be free of da* 
mages under 10 per cent, and it is fpecialiy forbidden tocon- 
tradt in the policy with a contrary claufe. 

But if infurance be made by policy on any of thofe wares 
and merchandifes, exprefling in the fame, that the rilk fhall 

be 
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be run thereon^ then the infurer fhall only be free of damage 
under Sp^r cent. 

35. The average or damage ort goods that happened du- 
ring the voyage by outward misfortune, ftiall be repaititioned 
on the grofs capital, that the goods being found, would have 
amounted to at the place of their deftination : on the other 
hand, it (hall be latvful for the inladers, ottrners, or thofe to 
whom they are configned, to make infurante on th^ freight 
4^htch they muft pay for goods in cafe of a fafe voyage ; 
though on condition that the underwriters Whd have infured 
thereon (hall be obliged only to pay theetilmateof the aver- 
age fallen on the goods, and no tt\ort : itid in cafe of a total 
lofi, returns t!an be demanded from hini iVho has infured on 
the freights. 

36. The infuredi (hall alfo be obliged to give notice to 
the inforers of all the intelligence they receive of rhi^fortunei, 
arre(h, or damages, befallen the (hips or godds infured, of 
which notice authentic copies, tik^n froth the original let- 
ters, by the fecretary and meffengcr of the chamber of in- 
furance, (hall be communicated to the infurers at their coA, 
if they defite it : on the contrary, the infured (hall be entitled 
to demand of the infurers in proportion to >^hat they haVe 
underwrote, (uch fums of money on account, for removing or 
i-etrieving erf the misfortunes, damliges, or arrefts, as it fliall 
appear from the circumftances of matters will be necefTary. 

And it being fourid thdt the irifureds were wanting or neg- 
ligent in caufing the laid notice to be given to tbe infurers, 
they (hall be obliged to refund them all the charges ahd da- 
mages with intereil, occiifioned by this their ncgleft : and all 
this at the arbitration of the commiffioners, as they, accor- 
ding to the circumftances of matters, (hall think proper. 

37. All premiums of infurance, either outwards or out 
and home jointly, whatever per hundred the fame may a- 
mount to, (hall be paid down at the underwriting of the 
policy. 

The premium of infurances that are made by the month, 
(hall likewife be paid down for (o mAiy months as (ball be 
ftipalated in the policy ; and for the further months to the 
end of the voyage, and the arrival of the (hips at the dellt- 
ned place, on fuch conditions as (hall be agreed on. 

But if the infurer give credit for the premium to the bro- 
ker or others, he has his recourfe only on them ; but if the 
broker or others become incapable, and the infured have not 

paid 
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paid the preipium to thprtfi, the in&ired (hall be obliged to 
pay the fame to the infurer. 

38. And tq prevent any frauds all brokers and others who 
prppqre or folicit any ipfur^nce, (hall be obliged to make 
ijfe of and employ no other policies but fuch as are privileged 
and figned by the fecretary : and they Ihall keep copies of 
all that is written in them by hand, oi) pain of lofing their 
yarned falary, and four times as much, to and for the bene- 
fit of the poor ; and fuch penalty over and above as the gen- 
Hemep of the judicature (hall think proper, according to the 
circumftances of the cafe. 

39. The brokers and others who procure any infuran.ce 
fliall, for the confideration of their brokerage, be obliged to 
exhibit in the chamber of infurapce, at all times when requi- 
fed, the copies k^pt by them, according to the foregoing article, 
that authentic copies {hereof may be delivered for the ulc of 
the concerned, on pain to artfwer the default, if, by their 
o.eglefl: of duly keepii>g.the copies, any prejudice happen to 
te fufFered. 

The brokerage or commiflion of infiirance, which, accor- 
ding to th^ prafiice for many years paft, is paid only by the 
Jnfurers, fhall be one quarter per cent, for each voyage j for 
which confideratioii the brokers fliall be obliged to arifwer 
iqr the premiuni. 

The brpkers or others (hall aliR) be admitted to fummon 
their principals before the commiflioners of infu ranee cdri- 
ferpio.g the premiums dif^urfed, if payment be refufed i and 
ft\z\] not be obliged to deliver the policy before, but to keep 
ithe fame by them as a feciirity. 

The brokers, or others, who prpcure any infurance, (hall 
not be allowed to be infurers themfelves. 

40. It is further enafted, that what is contained in this 
ordinance (halj be undcrftood of all infurances which in this 
city Ihall be contra(Sled and concluded, whether the infured 
as well as the infurers dwell in or without the city ; whether 
the intereft or rilk run for account of inhabitants or ftrangers, 
friends or foes ; all which in this regard ihall be copfidered 
2^s having chofen their refidence within the city : wherefore 
alfo all lofles and averages {hall be determined by the com- 
niiflionerjs, according to the contents of this ordinance, ex- 
cept the grofs average has been judicially regulated beyond 
Tea iat the (hip's deftincd place. 

41. Andiffomethingfliould.be inferted or agreed upon 
ij) the policy, that is not limited in the ordinance, fuch con- 
ditions 
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ditions or ftipOlations (ball be left to the declfion of the corn- 
mi ffioners. 

42. And whereas the cafes from which grofi averages re- 
fult, arefo variable in circumftances, that they cannot well 
be ftipulated or provided for by any ordinance ; thofe mat- 
ters are left to the commiffioners, to-be by them decided and 
regulated according to law, rea(bn, and equity. 

43. All differences arifing between parties On account of 
jnfurances made in this city (hall prefently be examined, and 
by the commiffioners of infurance here be determined ac- 
cording to this ordinance :^ they alfo (hall decide all differ- 
ences proceeding from averages, as by the foregoing ar- 
ticle. 

44. And the commiffioners may likewife decide according 
to the faid ordinance, all differences arifing from infurances 
made out of this city, which (hall be relative to the chamber 
of infurance, or to this exchange, 

45. And the commiffioners, jointly with the (ecretary, 
fliall have, of all the differences brought before them con- 
cerning lofTes, one third part of a gilder of each one hun- 
dred gilders for their labour and trouble ; which money (hall 
be difburfed- or paid by the plaintiff. 

46. They (hall likewife have one per thoufand of the ca- 
pital for the fettling of the grofs average, which the grofs 
average (hall pay : as alfo of differences concerning premiums 
demanded, one per thoufand of the fum infured. 

47. The lofs or damage of the (hip or goods, having been 
made to appear to the commiffioners by exhibition of policies, 
bills of ladings, manifefts, proper certificates, or other ju(l 
proofs, and the underwriting of the policies being alfo proved, 
and that intimation was made to the parties three months 
before of the lofs; the faid commiffioners may order the 
money demanded, cither the whole or part, to be provifion- 
ally depofited, with permiffion to the infured to receive the 
money depofited, on giving fufficient fecurity to return the 
fame, with intereft at eight per cent, in cafe it- is afterwards 
found that it ought fo to be. 

Provided always that copies of every thing, and a day to 
anfwer (hall be granted to the rcfpondent, on his requiring 
it, before the commiffioners (hall difpofecf the money provi- 
fionally depofited. 

48. Ai^y F^^^on beiivg fummoned concerning damage, and 
not appearing In three days to demand copies, or to defire a 
day, he (hall be proceeded againft on the firft, (ccond, and 

third 
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thiri default ; and on the third default the mone]^ dcpoiited 
mall be difpofed of eithef proVifipnailly) or finally^ in fuch 
manner as the con^miflioners think proper. 

,49. It (ball be lawful to appeal froill the decrees pronouit* 
ced by thd commifBoners^ as alfo from the reguratidn of erofs 
averages, to the magiftrates (fchcperien) of this city, wnhiri 
the fpace of ten days i but frorti a provifioilal dectee there 
fhall be no appeaL ^ 

50. All the infureri fhall alfo be obliged, -When a reparti- 
tion of damages fhall have been thade and iffued forth by the 
commii&oners of infuraiice and average In this city^ immedi- 
ately to Blake good, and pay the faiddatfiages ^ and in de- 
fault thereof the infurer Iball bei obliged to pay to the infured 
intereft at eight per cent, per annum^ frorfi the time that the 
(aid repartitions fliall be difptftched, and ifTued forth, till the 
a£tual payment of the 'money, wherein the infurers are caft 
by the faid commiffioners. 

51. On the decrees of the commiffioners execution (hall 
alfo be made, as is daily pra£tifed on the decreed made by 
the worfhipful ftieriffs, 

52/The proceedings Tn the aforefaid chamber againft the 
non-appearers, concerning damages detnanded, fhail be from 
three days to three days, for the iirft, fecond, and a third 
default ; and the parties being fummoned, and not appearing, 
ihall pay for the firft time fix ftivers, for the ftcond time 
twelve ftivers, and in cafe of the third default the regulation 
of Art. XVIII. (hall be obfcrved : and the cofts of fuit for 
the defaults (halt be difburfed by thejplaintifFs'; but (hall be 
charged to the non-appearer in the general account of the 
average. 

53. The citations touching erols averages (hall be from 
eight days to eight d^ys till the. third citation inclufive, when 
the commiffioners (hall proceed to the valuation pf their in- 
tereft by the manifefts, as they in equity (hall think proper: 
and non-appearers (hall nOt.be permitted to appeal: and 
concerning the defaults, as in the foregoing article is en* 
a£tcd. 

54. All merchants (hall alfo be obliged to give up their . 

foods according to the true value, (as is expreiled in the 
ills of citation) ; and they (hall be obliged, at the requifi- 
tion of the commiffioners, to confirm their valuation by oath. 

55. And to the end that all premiuifns of infuran^e for 
which the infurers give credit to the brokers, and others, 
may be fpeedily recovered^ the commiffioners are authorifed 

Vol. I. T t and 



33fo Varieties in PnoMXTiON. Part IV. 

'and qualified to proceed aigainft them, after the firft and fe- 
cofid' demand made, viz. from day to day, and Co grant exe- 
cutiojri after the fccond dcpiand. 

56# ^^nd whereas the contracfis of infurancc are judged 
to be CQUtra6is of good faith, wherein no fraud or deceit 
uught to take place ;. in cafe that it Is found that the. infured 
or infurers, captains, (hippers/ pilots or others, u(e fraud, 
deceit^ or craft, they (bo)! not oely not profit with their fai^ 
.deceit and craft, bu( (hall alio be liable tb the lofs and damage 
with intereft occafioned by them, and be corporally punifhed 
and corredl^d for a terrour and example to otiiers j even with 
death, a» plratea ^d tipnifeft thieves^ if ft be found that 
they have ufcd notorious malverfatloh or craft: the whole 
according to the edifls of the country... 

55[. iMt fball appear to the con^miflloners, that any abufe 
is committed by any perfon, in caufing policies to be under- 
wcote after having recciyed nqjtice that the fhips, or goods, 
^n which he cauf^s infurance to be made, are ]oft, taken, 
or perilled ; and that on one pdlicjr firft is cauied to be un- 
derwrote a certain fum on gOQd- faith, and afterwards a cer- 
laiQ Cum on evil faith ^ in fu^h cafes the commii&oners fha(l 
he obl^^jed to refer the faid rcfpcftive matters, and alfo the 
partip^ .to the.worihipful magi(]brates of this city, and fur- 
.tJjeV to catif^ the docuoients and proofs delivered by the par- 
ties, in their haijids to be carrkd to the faid worihipful ma- 
giftrajtjes. 

5&. For all infurapces and reinfurances io be made on fun- 
dry fliips, ifor whatib^ver Ihare the fame may be made, or 
on (everal goods laden in fuhdry veflels, a (eparate and dif- 
iiQ^i policy (hall henceforth be uied, on pain that all otlier 
.polij;ies^ in vvhicb fliall be round more' tjian one fliip, or 
ibme Qures in fuadry /hips, or fundry gQods laden in feveral 
^Ip^^.to be infured ox re infused, ihall be held null, and of 
noValuq^ and conf^quently henceforth jrio decree on fuch 
.policies (hall be given. " 

No book-printers, bbokfellers, or other perfons in this city 
ihall be permiued toprlnt or fell policies without ftamps on 
penalty of three hundred guilders. 

. 60. No infurers, -6r infured (hall underwrite, or caufe to 
be underwrote, but on policies furnifted with a proper Aamp, 
and figived by the iecfctary pf the chamber of infuradce, who 
ihall have three ftivers for the fame j on. penalty of three hun- 
dred guilders over and above the penalty enabled by the gc- 
• ■ neral 
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nci^ cdiS ^nd ordinance coQcerjtiing. tbc ftpalf .ftamps^ ^i^aj^ft . 
tbg defraud'ers of the ipjibJlcVreVrngc, ^ ^ '., ■ 

6i^ No brokers^ or ptbisi^, fcall ipaHe any infurance, (k[ * 
rein/tifancc, or cayfe the fef9^ to be doof, ,i)r procureciy bfit' I 
on policies ftampedxonforjpablc to the brduiance, on penalty -' 
of ^Qnie hundred guil<Jers f©f the firff. tiiiic, one hundred ' 
guilders for the tccoiid time, apd fufpeofiah for fi^ weeks ; 
and ihc third tirn^ ^l^jc.qoaiipit. the ifame, two hundred ^|y|il- ^ 
deri^ aiad difmiflibx^ Irocn their pffice. ' 
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l^Xckange is ^ cbmnuvtation cf che Ifbl^of.:one'colUl'' 
'*-' try for that of another, by means of a bill, inftninitfnCvX)^.. 
ywHU ooOHlieiily balled *a Mi if4Mcb4ngt % tbe^MtCire ailid forjm 
of.wiMQh) witfa'Chp Uws, rfgvrlations, .and^cuftoms coi)cera;^> 
iil(it»:fltfiU be particularly infifted on iijt |bc iiecood VK4uc8^.^t 
:.£j(K:lMnge may lijce^wife be defined* a filing of the ai£iuai> 
ai|4;ni0n\en^^ value o^ mopey. Silver,, as a metal, bathsf. 
viiiw Ukc all otherrioaei^chafldi^es ; but as il U ca{>able of \)^ , 
coming the fign of all other merchandifes, or the medium py- 
which they can be ^imated, it may receive an additional 
vtihid'i ftr was it hp tnofe than a mcrctnerchatidifc, its vahie 
vi^oiAl j^fejis be lefi fiu'ffiiatihgV ahd of left confidtf ^tibnl ' 
tlidn it Is.-^As rnoTiey, the prince can fix a value upon filvcr 
ifl'fcwiiedafes, arid fii t-ftrers he cannot.-^He can nx a pro- 
ptfrtidilbee^ixtfilw.a^a ftfetal, andfiit^ef'jismo'ney 5 b^tw^xt 
titc' federal metals made iifc'of to pafr as rhoney ; hfe efta* 
iSithjptf^tJie weight and ftaridard of every piece of monfey, and 
^^i to U that id^al t^J^e^ by which it is ciirtcnt. On the* 
offiCT Wand,' if We confidi^ tih6 money of one country com^-; 
ratively with that of attoKher', it receives a new value, wWrcTif 
ift 6x«i biy the «arr«nt 4d«yi^fe of commd'Ce, aix) the general 
^ili«li^f lIMtcHtfnls^S Wtn^er by theiaws of any partictf*^ 
m lMc^\A!Q.2mit^\tX^\^ IK^ iliceffimt variatior^, ^v\^ d^•^ 
pends on the accidental circumftances of trade, t^e money"!* 
u«0AAi6n$Jbet^e0nL«aCiclmi»riiiKi the ftate of tbeiir. public 
«redil<: Tiie ^^^4 IIMiAOfi in fixing; tbis relative valuer 
vn dijc^. ftlMed. by iM'particuIar nation vrHtch liatb the 
greateft quantity of fpecie. If any one nation hath aa mvAh 
. , : r T t 2 fpecip 
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fpecie as feverd others together, it will then become necef- 
ikrj for the(e feveral nations to be regulated by the ftandard 
pf that one nation. In the adual ftate of the un^verfe, Hol- 
land, in this r^fpeft^ feeing to be the umpire, iince file regu- 
lates the exchange for almoft all Europe, in a manner mofl 
agreeable to her own intereft. This fcarctty or plenty, from 
whence refults the mutability of the courie of exchange, is 
|iot real, but relative : for ^nitance, when plalgow hath great- 
er occafipn for ffinds'ln London, than London of having 
funds in Glafgow, the price of bills muft rife a^ Glafgow* 
The fpecie of both cities is the fame, both as to weight and 
itand^rd ; and aithoiigh tb^rie jhpiild be mopey enough to 
purchafe bills at Glafgow upon London, yet when there is 
|iot a fund of credit at London e<^u4 to thie debit^ the prip^ 
pf bills, no^ of money, muft rife of courfe, ' 

To fet this i^bje^ ^a ^ more pra^ftice) point of view, le^ 
101 confid^r,' 

I. That if our |»urchafes and payments in foreign coun?- 
tries exactly balance their purchaifes and payments in ours^ 
there will be juft enough of bills on the one to clear accounts 
with the othdr ; fo thftt in this cafe the exchange on botb 
Itdes will be at par ; that is, one who gives money in one 
country, will receiye a; much in the otfaei; ii^ vrei^ht and 
ilandard^ 

2* If a nation fupplies ys with more (ha|i it tfikes frpm us^ 
pr if we pay that nation more money than it pays to us, there 
will be a balance ag^inft us,'^hich,we muft neceflarily payj 
in order to yvhicb, the dpmapd for the money o^ that nation^ 
pr its bill^ of e}ccl)ang|?^ b^omes gr^tisr apibng us tb^nTthe 
quantity to fupply that dp m^nd, whiph raifes the value of th^r 
money or bills| and Jgwf rs our?, or, jn ot^er words, puts duj 
pricie of their money aboye par, and purs belpw it, which 
popftjtut^s what we cfijl tfjf courfi ififcbfmge. Frpm thcfc 
|iwo confider^tipiis ?vc ipay naturally infer, ^ 

1. Th^t t|fe CQurfe of lei^change betwixt iwQ nations is ^ 
herald^ w|>ich proclaims publicly thfs ft^e of commer^ and 
mpncy-pegptiatjonp betwixt them, an^ v^ich pf t^ two is 
indebted to the other. 

2. That the nation which is indebted hath t^e di&iiyanr 
fage in commerce and mbney-tranfafiicHis, and that the one 
which ha?h the bajance in its favour, hath in every rpfpcft tb« 
fdvantage. 

3- Th« 
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3. That the balance of trade naturally imports fpecie, an<{. 
Tenders money at homie more valuable abroad ; .wbereaa, oat' 
the other hand, when^the bahince is agatnft a nation, thefir 
fpecie is exported, and becomes thereby lefs valued. 

' That nothing may be wanting; to render this treatife as 
complele is poffible, I have thought proper to tnfert Sirlfaac 
Ne wto n's t aM e of the aflays, weights, and values of moft 
foreign iiber and gold coins a&ually made at the mjnt, by or«> , 
der or the priyy- council, before the year 1 7179 with notes 
and explanations, and axalculation of the real or intrinfic 
par of ^exchange, as it ftood 17199 when firft publiihed, and 
as itwasjrepubliflied in London 1740. .... ' ^ 
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For underftanding the foregoing table, it is to be obferved, 
that the £^^li(h pound Troy contains 12 ounces $ i ounce, 
ao pennyweights ; i pennyweight, 24 grains > and 1 grain, 
20 mites. 

The prefent Englifli ftandard for gold coin id 22 carats of 
fine gold and two carats or ^ of alloy. 

The filyer coin contains 1 1 ounces 2 pennyweight fine fil- 
ver, and iS'pennyweightof alloy in the pound. 

The firft column of the table exprefleth the finenefs of the 
aflayed piece, the letter B. fignifying tetter y and JV.iimferhzxi 
the £ngU(h ftandard*. 

The lecond ^lumn the abfolute weight of the piece. 

The third column its ftandard weight, or its quantity of 
ftandard metal. 

The fourth column its value in Englifli money. 



Art. I. Exchange with Ireland* 

In Ireland accounts are kept in pounds, (hillings, and pence 
Iriih, divided as in Britain; but having no coins of their own, 
they are fupplied by the different countries vrith which they 
have commerce. Britain excbangies with Ireland upen the 
Z. 100 Sterlings the par of which in Irifli money is L. 108, 
6 J. 8^.'; fo that the (hilling Sterling, according tp thate- 
quation» will be worth 13 pence Iri(h. The courfe of ex- 
change runs from 5 to 12 ^ cent, according as the balance 
of trade is in favour of Ireland, or againft it. 

Cafe I. When Iri(h money is required i let L. 100 be the 
firft term, its equivalent Iri(h according to the courfe, the 
fecond term, and the given Sterling the third; then will the 
fourth proportional be the Iri(h money required. 

Cafe 2. If Sterling is required ; let the cour(e of exchange 
equivalent to L. ioo be the firft term, L. 100 the fecond, the 
given Iriih the third \ then will the fourth proportional be 
the anfwer. 

Examples of Irijb exchanges* 

Exam, I. Glaljgow remits to Ireland Z* 357, 18 x. SterUng\ 
for how much Irifli ought Glafgow to be credited for this re- 
mittance, when the exchange is at 10^^^ cent, f 

'" ■ Stirl 
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Sterl. Irifi. 

L. 100 : no;. :: 357.^ 

noV 

39369.0 
^ ^78.95=4oriof 357.9 
44-7375^ or t of i 



Irilh L. 395.926875=/^ 39S-i8-6i^ j*5/; 

The fame anfwer can very readily be eSe£te<l by pradice, 
thus. 

357-9 

35-79=TT5 for lo per cent. 
1.7895=^ of ^ for 4 or ^ 
•447375=^ of ^ of ,^ for i 

395.926875 as before. 

Exam. 2. Ireland draws on Glafgow fof Z« 395 * 18- 61^ 
Iiifh, exchange at lo^ per cent, i how much Sterline will Ire- 
kod be debited with at Glafgow when this bill is diichargcd? 

I le^ '. 100 : : 395*926875 

8 160 

5)885 

— — 5)800 177)63348.300000(357.9 as given in the 

lyy _— 531 • (firft example. 

1024 
885 



1398 
'^39 

1 593 
1593 



(0) 

Art. II. Exchange with America and the Weft-Indies. 

In America and the Weft Indies, as in other parts of the 
Britifli dominions, accounts are kept in pounds, (hillings, and 
pence^ divided as in Britain, and their money, for diftinc-* 

lion's 
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tion's fake, is called cumney. Upon thoicomincm payments 
are ieldom made in fpecie, as there are few totns circ^ilacing 
among them, .but fome French afid Spani(h pieces, the value 
of which, by a ftatute in the fixthTexrof Qtieen Anne, was 
afcertained as follows* 

IVrighu trui value, cur. value. 

dwt, gr. s. el. s. d. 
Dollar old plate of Seville 17 n 46 60 
Ditto of «cw - * »- * 14 *-- 3 7t 4 9^ 
^fexiooditto - ? - 17.1a 4. 6 60 
PUlar ditto - - - 1712 46} 60 
Peru ditto old plate --1712 45 5 io|. 
Crofs dollar - - - .18 — 4 4i 4 "Ot 
Ducatoon of Flanders --20 21 $6 74 
French old crown ---17 12 46 60 
Cruiado of Poirtugat ' - -* 1 1 4 2 ic^ 3 ^f 
Three guilder piece of Holland 20 7 S ^i 6 loif 
Old rix-dollar of the empire iS'io 4^ 60 

The fcarcityoT Tpecie obHgei th«iii to fubfttute a paper- 
corrency for carrying on their tnM^ ^rhicfa being fubjefi to 
'innumerable cafualties^ Aiffers gene/aliy a very great difeount 
for Sterling in the purchafe of bills of exchanges or good Sil- 
ver or gold* This is not the cafe however with the Weft 
Indies; for their intercourfe with the Spaniih fettlements fur- 
ni&es them with fuch an abundance of Ipecie, that at an a- 
verage the exchange may be reckoned at 7 currency to 5 Ster- 
ling. 

The method of computing the exchanges is in this cafe 
the fame as with Ireland, and therefore the rule needs not be 
repeated; 

Exempks of the excbanfies v^tb Americoj &c. 

Exam. I. Glaigow receives an account of fales from Phi- 
ladelphia, the nett proceeds amounting to 575 /• i()s.bd. 
currency; for how much Sterling may Glafgow debit Phi- 
ladelphia, the exchange being at toper eent f 

180 t 100 

Cancel the cipbersj 9 -5 :i 575 19 6 

and divide by a. 5 

9) a879 17 6 

JJ9 19 8| Aiefiinr. 
Exatn, 
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EiMm. 2* Glafgdw receives a bill of exchaog^ from- Phila- 
d^Ipliia f<Nf 3:>q/. 19 i. S^d, ; for how much currency k 
Gii«<gdw debited at PhilaMphia, the exchange being at 80 

IOC I 180 
By cancelling and 5:9:: 319 19 8|- 
dividing as above. 9 

5) 2879 17 6 . 

575 19 6 currency. Jnf. 

Exam, 3. Philadelphia is indebted to Glafgow in 1575/. 
14 i. 9 ^/. currency ; what Sterling may Glafgow reckon on 
to be remitted when the exchange is at 75 per ant, f 

Firft, 175 I 100 II 157s 14 9, the two firft terms of which 

(being abbreviated. 
By dividing them by 5X5, there will be this new ftate. 

Cur> Ster. Cur, 

7 14 i: 157s 14 9 
4 



7) 630a 19 

. If in 11 — I II I ■ 

900 8 54 Sterling. Anfwir, 

Exam. 4. Glafgow receives a bill of exchange from Phila- 
delphia for 900 /• 8i. 5f i. Stirling \ fox how much currency 
was Gi^gpw debited, the exchange being at 75 fir untk f 

The ftOt and (econd terms being abbrer. as above, it will be 

Stir. Cur. Stir. 
4:71: 900 8 5t 

^ 7^ 

4) 630^ 19 



1575 14 9 currency. Anfwir.. 

Or by praSice thus, L. 900 8 54 for 100 

450 4 2^ for 50 being H* 
225 i 14 for 25 being's 

1575 H 9 cur* 175 

^ Exam- 
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Exam. 5. Glafgow configns to Virginia gooAsfer invoice 
amounting to 578/. tof. bd. which are Told for 847/. 15/. 
6i. currency; what Sterling ought the fafior to remit, de- 
duding 5 piT cent, in full of commiflion and charges, and 
what doth Glafgovir gain ^r/»/. upon the adventure, fuppo- 
fing the exchange at 30 ptr cent. ? 



847775 
20 



Excb. Cm. 




130 + 5=155 '• 


100 


*7 • 


20 



3) 16955-500 

9) s65«-83 



627.981 tb be remitted. 
578.975 configned. 



49.006 gained on the whole. 



Then 578.975 : 49.006 :' 100 

100 



578.975) 4900.600 (8t neareft* 
4631.800 

268.800 

Exam. 6. Virginia is indebted to Glafgow in 575 /• 19 s. 6d. 
iterling ; with how much currency will Glaigow be credited 
at Virginia, when the exchange is at 33-}- per ant. f 

Firft 100 : i33t 
3 3 

300 • 400 both terms reduced to thirds. 

By cancelling the ciphers, it will be 314! I575 19 6 

.4 
Or praSically, " 

575 ^9 6 for X. 100 '3) 2303 18 o 

191 19 10 for 33f ■■' 

- 767 19 4cui^. 

L. 767 19 4 Anftuer. 

Or 
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Or thus, i. 575 ig 6 for 100 

191 19 10 for 33t or -^^ 

, ^ r33t 

^^67 19 4 currency i Anfwer^ 

Sxdm. 7. Giafgdw is indebted to Carolina in 5759/. iisi 
9 J. currency, exiange at 550 per Cent. ; fdr how much Ster- 
ling may Carolina value on Glafgow ? 

Firft 550 I loo^i Cancel one cipher on each fide^ and di** 
vide by 5, then it will ftaqd thus^ 

n -.2 :: 5759 18 9 

2 



,11) 11519 17 6 

1047 5 2,V Sterling. Jh/iveti 

Exam. 8. Jamaica is indebted to Glafgow in L. i 556 cur- 
rency, for which Glafgow is ordered to draw on London^ ex- 
change 40 per cent, i how much money does Glafgow draw 
for the bill, being allowed if exchange for the draught to 
London ? 

7:5:: 1550 
5 



7) 7750 



100) 1 107 2 loj valu6 of the billi 
2) III 4t at I per cent, exchange* 
5 10 if at iper centi 
■I " I I > i > ■ 
1 1 23 14 II received at Glafgow* 

OBSERVATION* 

When Britain exchanges upon the L, lOo, as in fhe abbve 
inftances, th6 higher the exchange is» the advantage to Bri- 
tain in remitting is the greatet, arid in drawing the lefs. Sup-> 
pofe, for inftance, that the exchange betwixt Britain and Itt* 
land is at 12 per cent, I can in that cafe purchafe a bill for 
L. 100 Sterling to difcharge a debt of £. 112 Irilh, whereas 
had the exchange been at 5 pfr cent, the fame bill would have 
coft me £. 106: 13:4 Sterling; but what I gain by remits 
tiiig on this o€afion is loft by the drawer of the biU> for his 

Vol, L X X credit 
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credit in Ireland is leflened by L. 112 Ifilh, and he hath on- 
ly received L, 100 Surlingy whereas had the exchange been 
at 5 per cent, he would have received L. 106 : 13 * 4 Sterling 
for his ri2 Irifti; They who deal in exchange with Ireland, 
ought to be well informed at all times of the flate of trade 
betwixt the two nations, and on whofe fide the balance lies ; 
for as the rife and fall of exchange is the true barometer of 
the balance of trade, fo likewife by having a proper intelli- 
gence of the imports from Ireland, and exports thither, one 
may in a great meafure difcern what will be the ftate of the 
exchange. Suppofc, for example, Ireland had imported from 
Britain goods to the amount of L, 20,000, and had exported 
thither to the value of but L. 10,000, it is plain that Ireland 
can be at par with Britain for no more than £• 10,000; and 
yet there is a balance of Z. 10,000 dill due^ which muft be 
remitted to Britain before the account is evened. When 
there is no money due in Britain to compenfate this balance. 
Sterling money in Ireland will become dear, and Irifli money 
cheap, anti as the demand for bills intreafes, the price will be 
proportionally raifcd. The Irifli merchant who forefees this, 
will lay in a fund of credit in Britain for the occafioh; and 
though at this time he can receive £.112 Irifli for his draught 
of L. 100, he may be able, by the time his bills fall due, to 
purchafe remittances at L. 105. The Britifli merchant, on 
the other hand, will mufter up all he can to purchafe remit- 
tances, to raife a flock of Irifli money, Which, upon the turn 
of the balance he can draw for, with the odds of 5 or 6 per 
cent, pc rhaps, in his favour. 

When the ext-hange with the plantations in America is 
high, which is generally the cafe where there is not a fuffi- 
ciencyof produce fit for the Britifli market to anfwer the im- 
ports from Britain, bills of exchange are often a very expen- 
five remittance; for which reafon thofe who have ftores a- 
broad, and can afford to lie a little out of their money, chufe 
rather to purchafe fuch produce as will come to the quickeft 
market in fonfie other colony upon the continent, or in the 
Weft Indies, in order to be remitted from thence in produce, 
c(r in bills of exchange. 

Examples nf excbartge applied to draxvihg and rimitting. 

. Exam. |. When the exchange was at 12 per cent. Britain 
j'i^mitted to Ireland £. 5000 ; for how much Sterling ought 
, Britain to dra\y for a reimburfcment when thf exchange falls 
:t!0,6^per' ce?it. ? 

Firft, 
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Firft, iQO • 112 •• 5000 
112 



100) 560000 



5600 amount in Ireland at 12 per cent. 



2dly, 106 - 100 *. ' 5600 
100 



106) 560000 (5283 O 4t Sterling. Anfwer. 

300 
212 

lio 
848 

320 

hi 

2 
to 

40 

12 

480 
424 

Or more expeditioufly as barter^ 

In Ster. It. 

112 I 5000 r. icu 

112 



106) 560000 

L. 5283 o 4t as before. 

Hence Britain gains by this tranfafiion L. 283 : o : 4i> 
which will be found tp be above 5 per cent. 

X'x 2 Exam. 
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Exam. 2, Wh^n the exchange with Ireland role to 12 per 
ffnt. Ireland drew on London for Z,. 5000 Sterling \ how 
much Irifh muft be remitted to London to difcharge the debt 
when the exchange falls to 6 fer cent, f 

f*irft, 5000 at rop per cent. 
500 at 10 per cent. 
100 at ^ per cent. 

5600 at 112 Irifh received for draughts, 

adly, 5000 at ico per cent. 

250 at 5 per cent. 

^O at I per cent. 

5300 at 106 Irifli remitted. 



pifference 300 gained by Ireland, which 1$ 6 per cent. 

Art. IIL Exchange ivith Holland. 
INTJIDDUCTION. 

V 

In Holland there are two bapks, the one of ^mftcrdam, 
and the other of Rotterdam. That of Amfterdam is not on- 
\Y the more famous of the two, but the moft confiderable in 
JEuropc. If was eftabliftied on the 31ft of January 1609, by 
the authority of the States- General, under the diredion of 
the burgorpafters pf the city, vyho having conftituted them- 
felve? the perpetgal cafljiers of the merchants of Amfterdam, 
are themfelves a fccurity fur th^ bank ; and as bufineis in the 
bank is negotiated by transfers, rpillions may be paid in a day 
without the intervention of any cafh, which is of the greateft 
confequjpnce in expediting trade that can poiIil?ly be imagi- 
ned. Authors differ about the real fum of money that is de- 
pofited in this bank, but few have reckpned it under 30 mil- 
lions Sterling. 

It is to this bank the city of Amfterdam owes its fplendour 
and magnificence, which, though it poffefTes the greateft part 
p{ the merchants ready money, rather promotes than inter- 
rupts thtir commerce, by the fecurity and difpatch with 
y^hich a bank-credit is attended. 

By tlje cftablifliment of this bank it is ordained, that bills 
pf exchange, and the payment of wholefale goods, fhall only 
be in bank^ unkfs the fum be under 300 guilders 5 in which 

cafe 
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cafe It cannot be entered into bank without a duty of 6 fti-» 
vers, excepting by the Eaft and Weft India companies, who 
can enter into bank what fums they pleafe without any duty 
whatever. 

To have an account opened in the bank, there is a duty 
impofed of 10 guilders for once only ; but if at any time that 
account fhould bo overdrawn, the merchant incurs a penalty 
of 3 per cent, 

A merchant may draw his cafli out of the bank at any time 
upon allowing -^ per cent, for bank-fecurity ; but if at that 
time the agio, ihat is, the difference betwixt the bank and 
current money/ or the dilcount to which the current money is 
liable, be below 5 per cent, the treafurer is obliged to make 
good the difference, as 5 per cent, which feems to have been 
the original agio, is always charged when it is received. 

No merchant can draw for the money he puts into bank, 
or any part of it, until the next day, without making an al- 
lowance of f per cent, unlefe the bank had been opened only 
the day bdore, after balancing the books, or at the feaft of 
Pentecoft. 

All accounts with the bank muft be balanced twice a-year, 
^nd that within fix weeks after the bank is opened, under the 
penalty of 15 guilders. 

No procuration is good at the bank unlefi it be regiftered 
there, and the noting of fuch prpcuration cofts 50 ftivers. 

The time of noting in the bank is from feven to eleven in 
the forenoon ; after which to three in the afternoon every 
note carried in will coft 6 ftivers, and after three none are ad- 
mitted. 

When money is depofited in the bank, the depofitor n\ay 
call for it in fpecie, when he wants it, upon allowing a pre- 
TMuvci feldom exceeding f per cent for bank-fecurity. 

No money can be given in loan but upon fecuriiy that is 
unexceptionable, and in judginjgof fugh fecurity the diredors 
muft be unanimous. 

No direiSlor can ufc the freedom to abftrafl: any money from 
the bank to fupply any private demand, though but for a 
fingic day, upon pain of death. 

X he ftridlnefs and fidelity with wliich this famous bank is 
kept, is productive of fo great a fecurity on the part of the 
citizens, and contributes fo much to difpatch in money-mat- 
ters, when a large fum can be negotiated with a fingle debit 
and a credit, that a bank-payment is reckoned from 3to6^^r 
fent. better than a payment in cafli, befides a prennium al- 
lowed 
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lowed thehaak for every depofit. It is no wonder then if 
this bank.be immcnfcly rich, fince the inftitution is fe judi- 
cious, die reguUtions fo wife, and the dire£lion fo proper. 

In Holland thev keep their accounts in pounds, fliillings^ 
and pence fiemiin, divided as the Britifli pound, but more 
generally in guilders or florins, ftivers, and phinnings, reckon- 
ing i6 phinnings to a ftiver, and ao ftivers to a guilder or 
florin. 

The reckon likewife 6 guilders or florins to the pound 
Fl«ani(h. 

Biitain exchanges with Holland upon the pound Sterling, 
for which the latter gives an uncertain number of {hillings 
and pence, or grotes Flemilh, according to the courfe of ex- 
change, which runs from 30 to 49 s. Flemifh per 20 s. Ster- 
ling. The par of a pound Sterling, according to Sir Ifaac 
Kewton's table, will be found to be £. 1 : 16 : 6 Flemiih ; 
but a guinea palTes in Holland for I2 guilders, according to 
which eftimation their coins n^ay be reckoned as follows^ 



A duke - 


. Z.o 





0^ 


A.ftiyer 


- 





i^ 


A fchilling 








6^ 


A guilder 





I 


9 


A Zealand dollar - 


- 


2 


7i 


A rix-dollar 





4 


44 


A dry guilder - 





5 


3 


A ducat - T 


r 


9 


2i 



To compute the exchanges y^ith Holland, or any other 
place, where it is made upon the pound Sterling. 

Cafe I. If I)utch money is required, let JL* 1 Sterling be 
the nrft term, its equivalent Dutch the fecond, and the Ster- 
ling to be exchanged the third ; then will the Dutch money 
required be the fourth proportional. I'he equivalent Dutch 
money will likewife be found very -readily by pradiice. 

Cafe 2. If Sterling is required, let the Dutch money equi- 
.valentwto L. i Sterling be the firft term, X. i the fecond, and 
the given Dutch the third, then \yill the Sterling required be 
the fourth proportional. 

Examples of exchanges with Holland. 

Exam. I. London is indebted to Holland in Z. 270 ; 8 : 2 
Sterlings with how much Flemifli is London debited at Amfter- 
dam, when the exchange is at 35 s. td. Flem. /ff pound StcrL? 
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L.St.L.Fl. 

I : 1.775 :: 270.40833- 

1.775 ^ • 



I 35204 I 66 

i»928s«333 
18928583333 
I7040833333 



479.97479 \ 66=L. 479-i9-5Ti J^lemifli. 
By prafiice thus : 

L^ Flem. 

270 8 2 for r o o 

135 41 for o JO o 

67 12 of for o 50 

6 15 2^o for o 06 

479 *9 5i^' as before. 
Exam. 2. Holland is indebted to London in nctt procceda 
of tobacco, booked there at 479/. 19 x. 6 </; Flemif^ ; for how 
much Sterling may London draw, the excbanjie being at 
35 s. 6 rf. Flemifh per pound Sterliflg ? 
L.Flem.L.St. ^)L:PUm. 
5) ^-775 • I - 479-975 

5) >35S 5 ) 95-995 

.071 .071) 19.199 (270-8-2 Sterlings Anfwefi 
^ 142 

49? 

407 

29 
20 

5S0 
568 

12 

12 

144 
142 

(2) Exam. 
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Exam, 3. Amfterdam remits to London 5104 guilders, 
S ftivers, and 2 pennicks, exchange at 35 x. bid, Flem. 
banc, what will this remittance credit Amfterdam for at 
London ? 

Firft, find the guilders contained in the exchange, by pro* 
portioning, as 20 is to 6, thus : 

»|2o : »|6 :: 35.5416 : 1Q.6625 
10 • 3 

Hence to multiply by .3, being the fame as to multiply by 
3 and divide by 10, .3 will be a common multiplier ; the 
produd of which into the courfe of exchange wiU always give 
the guilders contained in a pound Sterling : wherefore, 

35S4«6 
|£ 

10.66250 guilders=:I. i at 35 j. Sid. FIcm. cxch. 

Then 10.6625 : i :: 5104.40625 

2.1325 1 020.88 1 25 

.4265 204.17625 

•0853 )40-83S^S(478-72iS=^- 478-14-6 

6715 
SQ7^ 

P 7442 

6824 

6185 
597 1 

'2140 
1706 

4340 
4265 



(75) 



Or 
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Or thus, j$ 6f i 


5104 82. 


12 


. '40 : ' - . 


5)426.5 5)' 
85.3 


104176.25 
40835.25 (478.725=Z. 478^14-6 




3412 - - - 


IiT\nultipJyingby'40 
the number of grotes ih 


6715 
5971 * 


a guilder, 16 grotes are 
taken in for 8 ftivers. 


7442 
6824 


and .25 js the 2 phcn* 




nings exprcffed in the 
decimal of a grote. 


6i€s 

5971 . ....... ^ 


A 


2140 ■ 
1706^ 




4340 

4?65 



(75) 

Exam. 4. London is indebted to Amfterdain in L. 478, 
14 s, 6 d. Sterlings for how many guilders may Amfterdam 
dfaw»^ the exchange being at 35 x. 6j^i/..^fr pound Sterling ? 

478.725 Or, 

35 fchillings. 478.725 for Z. i 

■ 239,3625 for — 10 

23936251 at ^< 119.68125 for ~ 5 

1436175 3 ^^ n. 968 1 25 for .6 

239362 at 6 '997344 for ^ 

19946875 at 



X 



850.734219 L. Flemtflb. 



1701 4.684375 fchillings. 6 

•3 



5104.4053125 guilders'. 



5104.405314 guilders. 



Exam. $: A mcitham in Glafgow is credited at Amfter- 
dam for 2154 guilders, 12 flivers, and 4 pennicks, current 
money j for. how much Sterling may Glafgow value on Am- 
fterdam, exchange 35 s. 3x^. Flem. banc. T^gxo^i p€r cent^F 

:VcxL.I. • Y y . - Firft, 
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c7. B» C» B* 

Firft, io#.5 I 100 •* 2154^^125 I 2061.83 

*%» 35 3t 2061.8J 
12 40 



423-5 ) 82473.20 

194.742 Jnfwir^-siL. l94']4-io 

* 

Exam, 6. Glafgow draws on Amftcrdam for Z. 194:14:10 
Sterlings exchange at 35 $. 34^* Flem. banc, p^ pouiid 5//r«- 
ling ; how much cunent mon^y will pay the draught, agio at 
4-J- pir ant. ? 

Firft, 194.742 for 20 Then **1 206 1.83 

97.371 for 10 41.236 for 2 ^^rf«i/. 

48.6855 for 5 41.236 for 2 

2434275 for 06 10.309 for i 

.4057125 for ©4 — ^ 

2154.613 cur. guilders. 



.343.6384875 Flcm,: poundi. 
6 



2061 . §30^5 guilders baiic'<fr. ' 

Eiutm. 7. Whqn tl^e ejfcohai^ is )tt 3^5^s« wbai iadiepiicQ 

of the guilder ? 



3? 




12 


\ 




d. Si, d, FJm. in- a pdld^. 


3) 420 d. flttn. 


: 240 :: 40 


Z) 21 


- JMi- 


,7 


4 ■ . ■ 




40 




7) i6o 




2E^.<f.-5/W..jf»/w/J\ 



Exam. 8. When the gitiMef Is fold at 2^^*/. Si^Hng, ^**at 
is the exchange betwixt Britain and Holland i 
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22^. ; 40 II .240 Surl. ' 

~_ ■ I ^ 7 

4) 160 4) 1680 

. 4 12) 420 

35 Jnfwdr. \ 

Exam. 9. When the bank-guiljfcr is worth %% d. Sterling> 
what ou£bc to be the pike of the current guilder^ agio 4 />^^ 

i04 : 100 \i t% 

100 



i 

z 



104) 2200 . / 

Holland excbahges with the trading nations upon the con- 
tinent as foUows : ' 

With France upon tb« Frooch ct^wn^ for 54 grotes, more or \tUy 
With Hamburg, upon the iloHar* fpr 32 Fiemifli f(;hiUings, more or \d%% 
With Spain, upon th^ Uucat pf 375 marvadies, for 97 grotes, more or lefs^ 
With Portugal, upon -thc-cuUado of 400 reas, for 44 grotes> more or lef9> 
'Witk^Dot, upjuithp fisi&xt of 5 Uv. banco, for 92 grotes, more or lefs, 
With Venice, upon the ducat of 24 gros banco, for %% grotes, more or lefs, 
Witlileghoni, upota the piaftre of 20 ibh d*or, im ^6 grptes, mons 9r|f fs, 
ptfith Gtneva, upon the crown of 60 foh €Ur% for 90 grotet, m^tc or lc(f> 

And the computation is the fame with the exchanges be* 
twixt Britain and the fame places. 

Art. IV. Exchange' with the Aia^ian Netherlands. 

Antwerp was once the metrbpolis Tor trade of ^he whol^ 
Seventeen Provinces, although "Amfterdam and Rotterdam are 
at this day by far its fuperiours. It is howjcver jhe principal 
place of exchange in the Auftrian Netherlands, and fUti hath 
a confiderablc trade. The par of a pound Sterling at Ant- 
werp, according to Sir Ifaac Newton, is34X. \xd. Flemiih; 
but later authors make it different ; Ibme 35 i. hi ft, others 
35 $. 2 d. and others 38,V J. ; but the courfe is allowed by 
all to run from 30 to 40 fchillings Flemifh fir pound Ster- 

iiug. 

Y y a EwmpUs 
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Examples of exchanges tOlth Antwerp^ 

Ex. 1. How much Flemifli will anfwer a London draught 
of L. 374, 1 9 J. Sterlings exchange at '^'j s, b d. pet pound 
Sterling I ^ 

374 19. o for 20 
18^ 9 6 for 10 

-93 14 9 ^o"" 5 ^ ' 
46 .17 ^i for 26. 

~ 37 6 - * 

L. 703 o 74 Fkmilh>. Anjwtr. . 

« • ' - 

Exam, 2. How much Sterling will anfwer art Antwerp bill 
of X. 703 : o : 7|. Flemifli, exchange ^t 37 j. 6 d. Flemilh per 
pound Sterling ? v 

376 . . 703 o 7i 

2 40 



7S fixpences \ i II 5)28121.25 dxpences. 
5)5624.25^' 



3)1124.85 



In the iaft example bhe fixpehce is added to the pcodud 
bf 40 out o( the 74 ^« and the remaining three halfpence redu- 
ced to the decimal of fixpence \ the divifion is made by the 
Component parts "of 75. ^ 

The different towns in Britain exchange with London for 
.a fn^at) premium in favour of the latter, more or lefs, accord- 
ing to the demand for bills ; and, in the fame manner, Ant- 
werprandtfae other towns in the Netherlands exchange with 
Amfterdam from -f to li pet cent, in favour of Amft^rdam, 
and ,the calculations, in both cafes are made as^ in fadlorage. 
We Aiall give an example: of each* 

Exam^ I. Glafgow draws on London for i. 760 at 30 days, 
-^.exchange i bow much money is received for the draught? 



1^ 



Var. XL Exchamgi; with Hambvko^ 357 

760 

3 16^ for i per ant.:=^ 

19 for i per cr»^,=:^ of -^iz . 



4 15 exchange at ^ 



L. 764-1 J paid for the bill. Anfwer. 

Exam: 2. Antwerp draws on Amfterdam for L. 760 Flc- 
miih^ exchange at It per cent. ; how much Flemifh will pay 
the bill at Antwerp ? 

766 

' V * 'J 12 at I per cent. '=1^ 

3 i6at|=4ofT5zr • • 



-««- 



tl 8 exchange at i^ 



"' L.jfji 8 paid at Antwerp, Anfwer. 

, Art. V. Exchange with Hamburg* 

• •• . •^ « 

INTRODUCTION. ^ ^ 

Although the funds of the bank of Hamburg are much in- 
feriour to thofc of the bank of Amfterdam, y^t the intcjgrity 
and exa£lnefs with which it is conducted, h^h procured it ^ 
very great reputation all over Europe, and ftiil more partici|- 
larly in the north. 

The infpe^lion of this bank comes not under the cognifance . 
of the fenate ; but as the citizens and corporations are fure- 
ties, they chufe four direSors by a majority of voices from 
among the principal of their own number. Thefe diredors 
muft fee that the regulations of the bank be duly obferved, 
and imprefs the cafhiers with money without touching the 
treafure, when there is a demand. Though tlie capital of 
this bank is fuppofed to be very confiderable, yet it is very 
difficult to conclude concerning it with any degree of cer- 
tainty ; as the clerks and managers are bound to fecrecy by 
oath ; which hath likewife this efFe£t, that nofeizurecan be^ 
made of any depofit or bank account, as ik) oftc knows how 
another ftands with the bank. None but citizens can have 

^ the 
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the benefit of a bank- account, or of lodgfng money there by 
way of depdfit, without intereft. The leaft (urn which can 
be wrote in bank is loo mtrka lab§i and '^very Aim be- 
twixt 100 and 300 marks luhs that is wrote in bank, is taxed 
with a duty of 2 (chillings lubs at entry, but any fum exceed- 
ing3CO marks is entered gratis. • 

The ftated hours of tranfadting bufinefs in the bank are 
from feveh to ten in themomiffig ; but |h« banit; is kept open 
tQ five in the afternoon for fuch as have a mind to write ia 
iKmk at the expenfe of 2 fols lubs for each fufn. 

£very account that is opened wttji the bank ctafts an ex- 
penfe of <o rix-dollars, or 150 marks li^bs. Loans are made 
out of this bank upon a depofit of filver, jewfls, precious 
flones, bfc. ^hich are received upon inventaryi and if not 
relieved at the end of fix aiOBtbs, by paying tl^ principal and 
a moderate intereft, they are auaioned at the ^r of the bank 
upon a day &dvertifed for their fale and deliveiy^. 

They keep their accounts in. the banik,^ ai^d through the 
city, either in rix-dollars, fols, and deniers luh&,.i>r in marks, 
fols, and denier^ lubs. Tkf rix-<ipU«ir is worth 3 marks, or 
48 fols lubs, weighing 532 grains. 

The livre-gros or pound FIemi(h is equal to ji marks lubs, 
or 20 fols gros, er t20 fob }ubs« 

The mark lubs is divided fometimes into 32 gros, but ' 
more generally into 16 fchiliings liibs^ and each of thde into 
12 phennings. 

' Hamburg exchanges with Britain in fdbiHings and grotes ' 
Flemifli, and the par of their rix-dollar is reckoned at 4 i. 6 d. 
Sterlings fo that the par of £. i Stfrling is 13 marks 5 Ichillings 
lubs, 35 s. 6^ J. Flemifl). 

The value of the rix-dollar being every where known, and 
its ftandard invariable, it is applied to the valuation of all 
kinds of merchandifes as well as coins. The principal cur- 
rent coins in thofe parts are thofe of Denmark and Holftein, 
Lubec and Hamburg, which, taking theHi at the par, may 
be valued as follows. 

A tryling i of a phenning. • • LfO Q otI^ SurL 
A fixlin^ -t of a phenning • - - OyV 
A phenning Vr of ^ fchiuing lubs c o o^t 
One fchilliog lubs t ^ of a mark - o o i| 
The dollan=2 marks .... 030 
The rixfcdoUar=:3 marks • - - o 4 6 
The ducat of 6} marks - • - * O 9 4i 

Tbci 
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Th« cttfrei^t moltejr barh b^en fo much adulterated of late 
years^ tfaafc the agio bath riien from 15 to 2O, to 30, and 40 
per ant^ ; but all bt)|s of e)eehange are paid in bank« 

Examples of exchange wM Hamburg. 

Exam. 1. London draws on Hamburg for L. 500 SterliHg; 
how many marks muft be paid at Hamburg, ttie cSKchange 
at 35 i. 6 d. Flem. banco per pound Sterling f 
As 20s. Flem.i27i marks, it will be 20 '.7.5! '35.5 
The two firft te^ms abridged by 5 4 • i -5 • • 35«S 

4) 53-^5 



13.3125 marks 
=i. I 5/^/, 

Hence 1.5 will be aponftant multiplier, and 4 a conftant 
Jiviibr, for tinding the marks contained in the courie of ex- 
change, equal to a pound Sterling. 

L. m^ks. L, m. ' s. 
Then i * 13.3125 •• 500 I 6656 4lubs. 
Or in other words, dnce x is the firfl term, multiply the 
marks^n one pound by the given number of pounds, and the 
product anfwers the queflion. 
For 13.3125 
500 
— — maris, j. 
6656.25=6656 4 lubs. Jnjiver, 

Or by praftice thus : 

35 6 Schillings Flemifli are reduced in- 

3 to marks by multiplying by 6, and 

' dividing by i6 5 hence the reafon of 

8) 106 6 this operation, which is only an a* 

' bridgment of that. . 

^3 5 

Then 500 L. 

] 3 marks. 



6500 for 1 3 marks. 
1 25 for 4 f . or i of a mark. 
31^ for I s. or Jof i. 



6656 4 marka, as before. 

Exam. 
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Exam* 2. Hamburg draws on London for 6656 marks, 
4 fchilHngs lubs ; what Sterling muft be paid at London, the 
exchange at 35.x, 6d, Flem. banco ^^ pound Sterling? 

4) 53-^5 



13.3125 ) 6656.25 (.500/, Sterling. Anjwer. 
6656.25 

(0) 

Or by pra£Uce, thus.- 

35 6 6656 4 

* 6 16 



213 )io6500(50O as before. 

1065 

Exam. 3. Hamburg is indebted to London in the nett pro- 
ceeds of a confignment, amounting to 5600 marks current 
money ; for bow much Sterling may London draw, exchange 
at 36 J. Flcm. banco, agio 30 per cent. ? 
Cancel a cipher in each of the firft t^rms, and then it will be 
C. B. 

J3 • \o\\ 5600 
10 

13)56000 



36 4333T.*«^nco, 

3 _ 8 

98 )34666f (353-742 /^r^=ii. 353- H-iO 

526 - 
49Q 
366 

294 . 
726 
• ,686 
406 

383 

Exam* 
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Exam, 4« When the exchange with Hamburg is at 36^. 
6 i. Flem. baoco per potiad Sterlings what is the prioe of tt^ 
asarklubs? 



S.FI. 


X. Ivbs^ 






20 
10 


=3 X20 

= 60 






5 

X 


z'% 






06 


^ 3 


d. 


' 




2x9 


I 240 :: 
16 


; 16 




219) 3840 (1 

2x9 


7iH 






1650 

iS33 





J^7 

OBSERVATION. 

When Britain exchanges upon the imaginary price of 1 /^ 
Sterling, as with the Netherlands and Hamburg, the Britiili 
merchant will find his account, in remitting when the courfe 
is high, and drawing when it is low; as it is better to get 
36 X. Flemiih for a pound Sterliidg than 35 x. If what hath 
been faid in the laft oUervation has been duly conildered and 
digefted, an example will be fufficient illuftratidn* 

Examples of ^drmmng and timtiing^ &c» 
Exam* x« When the exchange was at 36 x. 6 d. Flemtfli, 
Britain remitted to Amflerdam £.5000 Sttrling^ but upon the 
fell of the exchange to 35 x. Flenmhf Britain drew to be re- 
in^burfed ; for how much Sterlbg may Brhain draw to bring 
home this remittance ? 

Sixpences^ 

73 : 5000 :: 70 
73 

. 7) -36500.19 



L. 52x4 5 8$ Anfwer, 
Exam. 2. When the exchange .was at 36 x. td. Flemifli, 
VoL.L Z z Britain 
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Britain reinitt^tl to AtoA^diui 5Md guildeit ) bujt when the 
exchange fell to 35 s» Britatn drew &r the fame number df 
guilders i What adyai^ta^e tp iiritain attended the negotia- 
tion? 

*i^7i 35 
Firft, 3^'5 -3 5000 

. 10.5 3) 1000 

^) 10.9s So«» ' ^-^ ,- — 

- ■ — — — 2.1 7)3333.33 

?.i9 ) iooo.od(45^ 12 Sf «t 36X. 6* — 

87$ Drawn 476 3 gf 

■ Remitted 456 X2 5 

1246 • f 

1095 |3wcdl9 'J 4« 

1450 
J3*4 




53^ 
♦J? 



91x12^1164 
16*95 

9 

Hafnl>urg exekaiiges with otksx trading naf ion^ as follows, 

^ ¥^ifh Fmice> open tht ctomn of 60 Iq1s» fi/t vj fehil. lu^s, more 0^ kfs, 

" Whh Spain, upon the ducat of 375 mervadies, for 9J gros, more or Icfs, 

With Portugal, upon the cnifade of 400 reas, iot 42 gros» m<irt or left. 

With Venice, upon the banc ducat of 24 gros* for S^ gros, more or lef^, 

With Vienna, upon loofia^bufj nY<*doll^s banco, for 139 rix*dollan 

of the empire, more or lefs, .m 

With Nuremberg, oil ditto, for f^^ dollars of Nur, mere or lefe, g 

E X A MP L E S. ' " 

Exam. T. Reduce 97 c~mafIcs'Sy fcbiUingsIubs, bank-moT 

ncy of Hatnburg, inro Hvres, fols, and dcnjcrs Tournoi^ of 

' '• • • ' ' . f^Dioe} 



> 
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France ; o^chwgc at 17^ fols tubs Banco ptr crovirm rf 60 

fohToa#noid? 

Exchange tfc 27-^ gj< 2f 

156024 

24 



649) 39445^ 



Cr. 576 ^8 I 
3 



]Livr«s 1730 iS 5 French todncy^ AxtfWfti 
Eitam. 1. In 1730 /fv. iH ^/r, 5 Jtn. how many Hamburg 
marks, exchange at ^7'!^ tols lubs fir crown, of 60 fob 
Tournoia i 

3) 2^ ifi^ 
Crowna 576 58 < 

•I ■ ■ «> M ■ ll 

403a 

l^ifor 30k4s 
9 for «> 
lifor 4 
i^for 4 

^fQr--*4^^m^# 

4) ii6o2iV 

4) 390^ 

Marks 975 2 Jhjw&. 

After the faipe fpanner may the exchange t)ttwfect itgm* 
burg and ai^y othey place, when the exchange is made on the 
{){ece, b^ Computed* Wbe^ the exchange is made on the 106 
rix*^liars, the cpmputatipn i$ f^hilar to that betwixt Britain 
and the plantations. 

Arc. VL E^c^AKOX with F&ancb. 

Paris and Bo^eaipc are the principal placet %X cxcfaanM 
2S:«a m 
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in France ; and indeed, in tfaefe places, the bufinefs of ex- 
change is particularly ftudied. Accounts are kept throughout 
the French dominions, in livresy fols, and denien, divided 
as the Britifli pound. In exchanging with* France, we pay 
fo manypence Sterling for their crowA or ecu-ef 3 livres, or 
6ofols Tournois. A» they have not always any piece of coin 
of that value, this ideal crown, or crown of exchange, is dif- 
tinguiflied from the real crown, or ecu d'argent, by the name 
of the crown of 60 Jok Tournois, The exchange between 

France and other countries varies more than any other, occa- 
fioned by the frequent alterations of their coin, which is the 
cSeSt of an arbitrary government. The king may at any time, 
by an arret, order the money to be recoined, at what number 
of crowns he pleafes out ot the mark, which muft render their 
value variable in other places, whatever value royal authority 
may ftamp upon them in France. By the laft arret of the 
i5t(i of June 1726, 8-^ crowns arc appointed to be coined 
out of the mark of 7 ounces, 17 pennyweights, and 12 grains 
Eng'ifh, and each of thefe crowns to paft for 6 livres; fo 
that, in that cafe, the mark contains 50 livres 5 fols, whidi 
is intrinfitally worth 401. Bid. Sterling. Wherefore the 
prefent par of 3 livres, or crown of. 60 fols Tournois, is 
29.149 pence Englilh, and whatever is paid more oriels than 
this, muft be a gain or a lofs. According to this par their 
coins mfiy be eftimAted as follows : 

A denier -'-'---- £, 
A liard of 3 deniers - \ • r 
A dardenc of 2 liards - *- - - 
A fol of a dardencs - - - . 
A frank of id fols or i livre - - 
A crown of exchange 60 fols - - 
A double crown of 6 livres - - 
A lewis d'or of 8 crowiis - - • 

They have Hkewife half and quarter crown^s, and half and 
quarter franks. 

Xo compute the ^changes with France. 
. Cafe I. if French money is riequired, let the courle of ex* 
change in pence be the firft term, 1 crown or 3 livres accor- 
ding to the requifition, be, the fccond term, .joad, the given 
Sterling reduced to pence the third, then will thefourtb pro- 
portional be the anfwcr. 

Cefe 2. If Sterling be required, rcvcrfc the laft rule, or 
make the calculation by praflicc* 
.r ; ^ Thefe 
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Thefe rules univerraljy hold in cooiputiQg the cxcbangeft 
vith thofe places where the exchange is made on any fixed 
piece, the price whereof is determined b; the courfe. 

When France exchanges with other countries, who have 
iikewife a piece of cxcfaa^e, 100 .of the one is given fpr ft 
many of the other, and the calculations made in that proper- 

tion, 

EsiOHipUs •fthe ixcbanges with Frmu. 
Exmn.!. London draws on Paris f<M'£<j66: 13:4$ how 
many livres, fsfc. will clear the draught at Paris, the txdiasgi 
being at 31 d. ptr ecu i 

566 13 4 
20 



"333 
12 



d. Svra. 

51 : 3 :: 136000 

3 livres 
31) 408000 ( I3i<i 5 9f 

98 
93 

190 
286 

3' 
9 

2# 

180 

'55 

25 
12 

300 . 
279 

22 



Ex^m. 
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Exam. t. Loadoii reeehred at Paris 13161 livres 5 Ibk and 
^ denien ; for how miich Sterling was the draught, the ex* 
change bdng at 51 i. Stirling fer ecu i 

JL s : 31 ^ • 13161.963 Or thus 3) 13161 s 9> 
8) 43«7 I " 

394837*9 ' J t ,1 I ' .W I LM 

" ■■■■ ' > " ■ » '■ 30) S4* 7 9 •« 30^. 

3) 407999-^3 16 S 7 9t 2 

la) 135999*7 > 7 • ^- 5^6 13 4 -^'^iwr- 

20) 11333 3i 



566 13 3| 



Art. VIL ExcHANot wjlh Spain. 

The monies of Spain are of two forts, the one called plait 
mofuff and the other vtlkn. A rial vetton is woith in Spain 
8i quaru copper money, and the rial of old plate of exchange 
ia worth 16 vellon, and the efie£dve rial of new plate 17 i 
which makes a difference between th^ two fpecies of rials as 
32 to 17, or53|^rwf. 

By the word platt, is underftood fiWar-iiioney« wherein fome 
of the merchaott keep their accounta; and that which b ufed 
for the negotiation of fordgn exchanges b diftinguiihed bv 
the name ofpld plati, which is ideal m the fame fenfe witn 
the exchange-crown of France, or the pound Sterling of Bri- 
tain* 

The foreign bankers or, remitt€r;8 at Madrid, Cadiz, Se- 
yille, &^. k^p their accounta in piaftres, r^als, and merva- 
dies old plate, reckoning 34 menmdks to a rial, and 8 rials 
to a i»aftre, the par of which is 3 ^ 7 ^. Stirling. 

The fliopkeepers of Madrid, tlie cuftomhouie, and other 
dealers v^in the kingdom, keep their accounts in rials and 
menradies vellon. Some merchants, particularly in Valen- 
cia, keep their accounts in piaftres, fob, and denters, divided 
as the French livre, or BritKh pound. 

The doubloon of exchange ia egual to 4 piaftres, or 32 
rials. 

The diicaty or ducado cunenc, is equal to 11 riala oU 

plate, 



plate, or 374 mervadless but the ducat of excbtnge is equal 
to^5 iiiervadiea. 

The piaftre of exchange is Illcewife re^k^ea at 15 rials 

vellon, and 2 mervadies. It is proper that the drawer of 

a hill upon Spain (hould exprefsly ftipulate t^e payment to ba 
made either in gold or filver, or the bearer of the bill mzy 
/uftain a lofs of li per tent. 

The Spanifh filver and coper coins, iniip the above par, 
may be eftimatcd as follows. 

A mcrvadic ,------- iroo CtVr 

A quartil=2 mervadies ----- 60 OrSV 

A rial plate=i^ quartiles, or 34 mervadies o o SJ- 
A piftrine=2 rials plate ------- 00 xoj 

A dollar, old plate of Scvillcfeio riih • - 04 6 
A dollar of new platc=8 rials plate - - 037 
Mexico ditto .--.---*--- 046 
Pillar ditto .--------O46I 

Peru ditto old pbtc -------045 

A crofs dollar - - - - ^ .~' - O 4 4* 

The gold coins are piftoles and iheir fra&ions ; the ptftole 
is worth 4 dollars, of 17s. lid. aod-thc/raaions in propor- 

The courfe between Britain and Spain is always below par, 
fram 35 to 4<> pence ^y piaftre. . 

£xam. I. Londbn remits to Cadiz £. 576 :ti: tt^Sfif^g^ 
exchange at 37!^/. per piaftre j bow mifcb; will be receive4 
for this remittance at Cadiz i 

4. piqft I. 

37f •» - 576 l^H 
• — — 20 

3P3 -^ ' 

. M53^ 
12 

|W7c>94* carHcd'ferwaild. - 

303 
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pitft. ri« tner. 
303)1107094(3653.775=3653 6 7 Anjipir. 
909 




Exam. 2. Cadis remits to London 3653 piaft. 6 ri. 7 mer. 
At 37! exchange pir piaftre ; what wilTtbc remittance amount 
to in Ixmdon r 

3653-775 



A SjS-3775 = a '• 

i 182.6887 s I 

i 22.8361 == li 

i 5-7090= * 



576.6113=3 L. 576 12 2iAjwir. 

SJals vellon are reduced into rials of exchange, and the 
contrary ; piaftres effeSive into rials of exchi^igey and rials 
vellon, as in the following examples. 

Exam, f • Reduce 5005 ri. 16 mfr«, vellon to rials of ex- 
^hange« 

ri. 
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ri. mcr. 

5005 16 . . 

8i: 

40044 = the produd of 8, to which 4 isadded for 16 m. 
25021 =5 the produ£): of f 



4) 425461 = the produft of 8f quarts in a rial vellon. 

4)10636^ 

2659-/t rials of exchange. Anfw^. 

Exam. 2* Reduce 2659 ri. 5 mer. of exchange, tpriaU 
vellon. 

2659 5 
. 16 quarts in a rial of exchaoge. 



8.5) 42546^ 

Rials 5005 16 mer. vellon. Anfivtr. 
Estam. i. Reduce 250 piaftres effcaive to rials vrllon« 



2000 
8t 

16000 

1000 

16) 17000 



1062 16 mervadies vellon.* Anfwer. 

In moft of the inland towns of Spain they keep their ap- 
counts in mervadies, hundreds and thoufands of mervadies, 
and exchange upon the ducat of 375 mervadies. 

EXAMPLE. 

Spain is indebted to Britain in 5745 u; 575 mervadies, at 
52 rf. SterUng per ducat of 375 mervadies j how much Ste;:- 
ling will even the account in Britain ? 

Vol. I. 3 A S) 
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5) 5745^^575 

12) 1149.115 for 4#. SterL 
95.759 for 4 //• 

^. i:(44.874=^. 1244-17-6 Anfwer. 

Art. VIII, Ekcha'NOE with Portugal. 

In Liibon^ and, in general, throughout the Portuguefe 
dominions, accounts are kept in milreas and reas, reckoning 
1000 of the latter to one of the former. The milrea is no 
real coin, but an imaginary piece of account, of which a cru- 
fado of filver cpntains -iVvv* or o u/ 480 = 480 reas. The 
par of a milrea is 5/. ^^d. accor()ing to which the gold monies 
of Portugal are as follows^ 

The piece of 25 U? 600 double Joannes - - Z. 7 40 
Ditto of 24 - - - - - 6150 
Ditto of |2 ^ 800 fingle Joannes - - ,3 12 o 
Ditto pf 12 • r - - - 376 

Ditto of 6 u;' 400 half Joannes - - i 16 o 
Ditto of 4 u; goo moidpre ilaiisiped •'-170 
t)itto of 3 vi; 200 quarter Joannes ^^ - 0180 
Ditto of 2W 400 half moidpre - - o 13 6 
piito of 1 a? 600 y Joannes - - - 090 
Ditto of I u; 200 quarter moidore - r 069 
pitcp of p ^^ 800 Tf Joannes or teftoon piece 046 

Thp filycr monies as follow. 

The cru&do of 409 rcas not ftamped - - Z. o 2 3 

Ditto of 480 reas ftamped in 1643 - - - o 2 8t 

The 12 viniin piece of 240 reas - r - 016 

,Tbe J ditto of 100 reas - t - - 009 

The 2^ vintin ditto of 50 reas - r r - o. 4* 

The copper coins as follow. 

The vintin piece of 20 rcas - - Q It 

The half and quarter ditto» according to the fame 
.; proportion. 

The courfeof exchai^ge betwixt Britain and Lifbon is be- 
twixt 5 and 5^ SJ. 

EXAMPLES. 
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t, 

EXAMPL??^ 

Exam.i, London remits to Oporto L, 578 : 19 : 6, pc- 
change at 5 i. 3 d. permilrczi what will be received at O- 
porto i 

5 3 • « •• 578 19 6 
4 . 20 

21 threepem iij79 
4 



3) 463^8 

7) 15439^333 



2205^619 Anfwer. 

Exam. 2. Oporto remits to London 2205u;6i5^, exchange 
at 5 J. 3 d. per milrea ; how much Sterling will this be rec- 
koned at in London i 
^ 4) 2205.619 

20) 551.4047s at 5^. 
%T.S1^2Z1S at 3 ^. 

578.974987^=^. 578*19-6 Anfwer^ 

Art. IX. EiccHiiNos (with Genoa. 

. St G«orge*8 bank hath a prodigious fway in the republic 
of Genoa, and is conflituted of fuchbranchesof the public 
revenue as hath been mortgaged by the government for the 
payment of fuch fum3 as have been borro>yed during the exi- 
gencies of the corpmon wealth. The adminiftration is ducing 
life, by which means it bath become a kind of inferiourfenate, 
ivhich often breaks the uniformity of their ariftocratic go- 
vernment. 

Accounts are kept in the bank, in piaftres or pezscoes, 
which are divided into fold! and denari, as the Britifh poui^d; 
but fome of the merchants keep their accounts in lires or 
liras, foldi and denari, divided as before : this money is only f 
of the value of the other, as the Scots money is t% of Sterling. 

3 A 2 The 
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The par of ^* P^*^,^'' P*^^^ '' ^V* 
*^ J a lire or lira - - i®^ 

According to which their coins may be eftimatcd as fol- 
lows : 

A denari - .- »• * L.po OtJ* 

A foldi or 12 denari - * o o oA 

A chevalet or 4 ibldi « - o .0 It 

A tcftoon or 30 foldi * - o i li 

A gcnoini or 6 teftoons - -069 

A piftole - ' - - - 0150 

A Spaniih piftole - '^ - o 17 11 

^he exchange runs between 45 and 50/. 

Exampbs 0/ exchange. 

Exam. I. In 784 /Hfz. 19 /• 6^.. lire money, how much 
money of ej^cbange ? 

p. s. d. 

5) 784 19 6 lire money. 

156 19 10^ exchange-money. Anjwer. 

Exam. 2w Reduce i^bfex. i9i. iQyd. exchange- money, 
to lires. 

156.19 io\ 

784 . 19 6 lire money. . An/wer. 

Exam. 3» London i^ indebted to Genoa in £. 1710, x6f. 
i^d^ i for how many pezzoes may Genoa, value on Londos, 
the exchange at 474- d.? 

d. ip. pez. L. s. d.'ip. 
474 = 95 I I :*. 1710 16 4=:8;2n92 

— i. d. 
Pezioes 8644 2 6 Anfwer. 

Exam. 4. Genoa i^ indebted to London in 8644 ^r«. 2f. 
6 d. ; for how much Sterling may Loiidon value on Genoa, 
the exchange at ^yiper pezzoe? 



6) 
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6) 8644 us 

8) 1440 13-9 for4orf. 
2) 180 I 8^. for 5 
90 o 10-^ for 2t 

17 10 16 4 Jn/wer. 

Exam. 5. London draws on Genoa fo« L. 17 10: 16:4 
Sterling ; how much lire money will pay the draught, ex- 
change at 48 J. per piaftre ? 
1710 16 4 

5 times 4x. in a pound Sterling. 

Pezzoes 8554 i 8 of exchange. 

5 lires in a pezzoe. 

42770 8 4 lire money. Anfwer. 

Exam,6» Genoa is, in4ebted to London in 42770^^. 85. 
4 d, lire money ; fiow much Sterling will this amount to^ 
the exchange at 4 j. per pezzoe I , ^ 

5) 42770 « 4 

5) ^554 I ^ pezzoes of exchange. 

— ■ ' ■ ■■ 4 

£. 1 7 10 16 4 Sterlings at 4J. exchange. 

Art. X. Exchange with Leghorn. ' 

In Leghorn accounts are kept in piaftres, foldi, and dena- 
ri, divided as at Genoa. Some likewife keep their accounts 
in liras or lires, divided as the piaftre j b£(t this^ money is only 
y of the money of exchange. 

The par with London is 4;. 44/. I^t the courfe runs from 
45 to 50 d. only. 

The coins of Leghorn coay be cftimated as follows : 



A denari .... 


L.O Ot"^ 


.A quatrini, - 4 denari 


- 0\h r 


A fold i, ^ .- 3 quatrini - 


- 0. o-ri . 


A craca or grain, 5 quatrini - 


- Ott 


A jullo or paulo, 8 grains -. • 


- 0,0 5; . 


A piaftre of exchange 


- 4 4 
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A dacat of 150 IbMi •••^^.05$ 
A piftole of ai Hres - « - o 15 6 

ExampUs of exchange* 

Exam. I. London dfaws on Leghorn for L. 465 119:6 
Sterling ; what muft be paid at L^gfaorny the exchange at 
46J.^piaftre? - 

46 • I I ; 46s 19 6 

2Q 

9319 



^3) 559*7 



Piaiires 2431 3 Si ^^tiier. 

Exam, 2. Leghorn draws on Lonidon for 2431 piqfi^ 3 s, 
5|^. ; what wiH ^a^ the bill at London^ exchange at 46 J* 
per piaftre ? * 

6)2431 3 si 

^) 405 3 1* foj:.4oJL 
5) 50 12 uiifor .5 : 
10 '2 64>ibr 1 . 



T 



465 19 5 Jnftver. 

Exam. 3. Lon^n »3 iodpbtcd tP-Lc^qril in 7456 pia^. 
91. bd. lire money } what Sterling ftands as an equivalent 
in the London fnw^cbatit^ koobb:«& ^J^cbange being ^ 50 tf. 

^piaftre? ,,. - 

6) 745^ 9 6 . . 

6) 1PJ89 4 XI pv?i)py,ftfe«hipgj;. 
4) 181 10 o|.at40</. 
. 4S 7 *Tat 10. . 

226 j8 6|at50 Jnfwer. 

By eftimating the fraAions fometimes above their value^ and 
at other times bcfow the value, a« feems moft convenient^ 
perplexing denominators are avoided/ and the anfwer found 
with fufficient cxadtitude. . . : 

'Art, 
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Art, XL Exchange with Venice, 

The bank of Venice, or banco del giro, is a public depo-- 
fitory for the reception of the merchants and traders money, 
eftabltfbed by an ciiik of therepubliCy enading, that the pay- 
ment of merchandifes by whokfale, ^nd biils of exchange, is 
to be made in bank; and that all debtors and creditors fhall 
be obliged, the one to carry their money to the bank, and the 
other to receive their payment in bank, by transfers from the 
one account to the other : but to remedy the inconvenience 
that may arife for want of ready money to fatisfy the demands 
of ftrangers, or fupply the neceffities of a retail-trade, a ready- 
money bank account hath been opened, for effeSive pay- 
ments, which, infiead of diminifhin^ the funds of the bank, 
hath been found, by experience, greatly to have increafcd them. 
—The funds of this bank are fixed to 5,090,000 of ducats, 
for the adminiftration of whieh the republic ia guarantee. 

The accounts of the bank are kept in livres. Ibis, and 

denters gros : the livre is equal to 10 ducats bank, or 240 
gros, the ducat being equal to -24 gros. 

Money of exchange is always underftood to be that of 
ducats in bank, which is imaginary, lOo whereof make 120 
<Jucats current money i fo thatthe difference betwixt bank 
and current money is an agio of 20 per cent, though the 
brokers have invented another agio to be added, which is 
more or lefs according to bargain. 

The par of a ducat banco is 4 s. ^d. Sterlings and the courfi; 
between 45 and '50^. 

The Venetian coins are -fs follow : 

A picoli - - ^ Z. o OtVt 

A foidi, or 12 picoli - -co o/A 
A julc, or 18 foldi - - 00 544?- 
Ateftoon, or3Jules - ^ 01 sfff 
A ducat current, or 124 foldi - 034 
A chcquin, or 17 Krcs - - 09.2 

Lire money is divided as the Britiih pound, and i ducat 
banco is worth 7^ lires. 

Examples of exchange. 

Exam* I. London draws on Venice for L. 541, 18 /. 5i/r- 
ling*^ how much muft be paid at Venice, exchange at 45t^* 
per ducat banco ? 

541 
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541 18 
20 

10838 



45.625) 130056.000(2850 10 io|^ Artfwir. 
91250 



388060 
365000 

230606 
2281^5 

24756 
20 

495000 
45625 

38750 
12 

465000 



8750 

Exam. 2. Venice draws on London for 2850 due. lofel. 
iOtt ^«- banco, exchange at 45^^^, pfr ducat; how much 
SterJing^will pay the draught? 

6) 2850 10 loj^i 

8) 475 I 9^ at404f. 
8) 59 7 9 at 5 rf. 
. 7 8 Si a t ^ 

i. 541 18 o at 45^ Anfmr. 

Exam. 3. Venice is indebted to London in 4789 due. 19/. 
ji. current money; how much Sterling may London draw 
lor, agio at 20 per cent, when the exchange is at 41. i U. per 
ducat banco ? 



.'...'.:'.. ■i.J_: 5^'.. :.::..; > • • •. ^ 

6) 23949 i6 3^"* -' ^ ^ 
la) 3991 il *8t fcknc, money. 

-' , -J ..^ ../ yj) ^99 ir 77 at I 

16 12 7t at I 



I 



'-^ £. 814 19 2f at 4. I ' _ 

The firft t^jfo tern)^ arc ^bridlgc3 by cancelliog the cipl^prs, 
and redudng lh£.remainiAg figuugs to their loweft tenusj. 

The foregeingare.Che remarEable places "of exchange, in 
BllVop^W^h ivhich"^ Britain hath feccafiori to negotiate, ^s all 
the other places with which weuiay have Commerce, receive 
and make payments by the medium of Amfterdam) Hamburg, 
or Venice ; and rf tlje.eaialnplss of converting the money of 
one country into that^of another have .been .properly attepd- 
eif to; it tnay reafonably te prefumed, when the courle o? ex- 
change is known, that there will be very littte difficulty in. 
reducing Sterling to its equivalent tiilucf in thfe money of ac- 
cqv^r/;n a|iy qfher eouotry, and jihe.^x>ntrary. It will riot, 
however, be iippfopef to.^d,whsit fcdbws. . \ ^ . 

i i. 1ft Denmark and Norway, ' \ 

.Jlce[€h!itit8 are kept Tn'marks and fchiflirr^^ reckotiing.j6 
Danifh fchillings to a mark j their real monies being propor- 
tioned as under. 

A rixr(Mbr . r 

, A,Dani{h crown 

► 'A 'double ditto 

A rix ort 

An ebrew 

. Aristmark .^ k 

A common ditto r 

A Danifh -giudftadt 

A foreign ditto < 

The courfc*of exchjJrtge with London is betwixt 45 and 

58 pence ^^ rix -dollar 5 with from 17 to Ji8 per ant, in fe- 

YqI}. 1. . 3 B ' vour 



= 


^iDacifh marks. 


zs 


4 


ditto. 


S3 


8 


ditto. . 


= 


24 


Danrih fchillings. 


S2. 


28 


ditto. 


= 


20 


ditto. 


rs 


16 


ditto* 


= 


6 


ditto. 


= 


5 


ditto. 



I 
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TOur of Hambure to receive tix-dollars for Danifii crpwm ; 
in favour of Amfterdam from 8 to It,, and in France from 
75 to 8i|; ruc*<l9Uar8 fir |00 crownv. 

IL In P O L A If D» 

Some keep their accounts in pefice, ^roflei^ and ilorins, 
reckoning i8 pence to I grofs, and 30 grofi to a ^rinj 
^d others ip rixHdoJlars and grD0es» replponiiig 90 groft td 
a rix'dollar* 

Their real mopey is proportioned as iipderf 

18 groflcs or groflien ss 1 ort {;; y^SurU 

A fpecie doUajr a 40 grofl^en ^ % 

A rix- dollar s 5 orts s 4 6 

A gold ducat s= o florins se 9 

Britain exchanses with Poland cpnftjintly bf Ac naediuia 
of Amfterdam and ifamburg. 

III. In R I o A» 

Accounts are kept in rix-doUars an4 groib!6n» reckoning 
f grofiien to a dollar. 

. 'The CH-dinary coins are, 

A rix-dollaF . ss 15 Riga marks se 4 6 Surh 

A Polifh florin s 5 Riga ditto *cs i 6 

A Riga mark =s" 6 grofhcn =s 3 

A vording s i^ grofi s? ' ^ 

The exchange is made witb llambur^ at fo many rix- 

dqllars fir c$nu rixjdollar^, 

IV. In Prussia and Dantzicr, 

Accounts arc kept in florins grofs, and pence;, reckoning 
18 pence to i %tbi%^ and 30 grolhen to a florin. 
The current fpecie as follow. 

A rix-dollar ss 3 florins =46 SurSkg. 

A goulden =30 grofhcn =16 

An ort =: 18 grofben =: 10^ 

A brummer = if groihen =5 ^ 

A crofs dollar ss 3 florins 16 grofiien* 

A fpecie dollar ^ 3 florins 18 gr<^e|i. 

Pruffia 
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Pruffia exchanges with London diredly on the rik*ddlar» 
the courfe from 4 to 5 1. ; — via Amfterdam at 40 to 48 fti« 
y^T9 fer rix-dollar^ or 118 to 130 rix-dollars per 100 rix<* 
d<41artf of j;o ftivers; and ^ia Hamburg at 215 to 135 rix« 
dollars p€r atU. ditto of 48 fcbillings lubs^ 

V. In Si^jl^xjl, 

Accounts are kept in rix-dollars^ copper dollars, ixA 
runflkks, reckoning 32 runfticks to a copper dollar, and 6 
copper dollars to a rix^dollar, the par of which being 4 1. 6i^ 
Stming. The runftick is only an imaginary piece uki in 
their reckoning, but they have copper farthings, a whereof 
nakea runftick ; 3.ruafficks make t whitton, lo^ whittoni 
make a copper dollar, 6 copper dollars, or 64 whittons 
make a rix-dollar 

Tl^e copper dollar if likcwife divided iiito 4 marks, and 
each of theje into 8 runfticks. They hare alfo a fliver dol-> 
lar, or Swediih rix^dollar, of value 2s, 34/. Sttrlingi divided 
into 32 ore, and in this fpecie the cuftomhoufe receive pay«> 
ment of all duties outward. The duties inward muft be 
paid in the Swediih copper- plate dollar, value ^s^bdi di^ 
vided into 48 ore. ^*«-^ The exchange with London is ge* 
nerally by Hamburg or An^erdaipo, and fometimes dtre£Uy^ 
in which cafe they reckon the copper dollar par with out 
ihillihg, but the courie runs about a8 to 30 copper doUart 
for the L. Sterling. 

VI In k ITS SI A, 

Accounts are kept,^ efpecially by the merchants of Arth-* 
^ngel and Peterfburg, in rubbles ajid copecks, and fometimes 
in copeck^ grieveners, and rubbles4 The current monies as ^ 
follow t 

3 copecks s X altin. 

10 copecks m 2 grieveiien 

25 copecks ss % polpaltin^ 

50 €opecks sa 2 poltin. 

200 ^opedcs fS/ i rubble. 

2 rubbles W 2 ducats 

Th^ xjyibbk is worth betwixt 4 and 5 {billings ^crling^ 
and imiomnA VMf pafles fer ^220 aii4 ftmeumis 230 co» 
pecks. 

V 3^ 51 The 
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3Sd ViiEfirms m Pwp^nw. IktIV. 

The Asties are al paid m good iicti|^ money fcf tbe 



Tte cxdunge i> wntr wkh HimIiuij^ at air uictrtaia 
sbipr €i copecks (or Ifce riz-MIar, zmi vkb Amfcr^am 
ac 20 uDCcnaia ciuiWr #f Aivcrs fta tfec Rafija «uHle. 

\TLL fai T?iircEy» 

Accffvnts are kept in Koos^ Mlac, and ai^Krs, reckonrg 
Sd alpeu CO a doUar « and bf ckcie two all cbdr ochcr coins 
aie jaccd. H^se thtj xcocxre in pafoent eke tjyir of evcrr 
cebcxeounlrjr bjr-tbe wdgbc^ pionded the foy and fihner is 
good, 

I be cvmmi monm an? as raDov r 
A g<)M cfeckeen or cbeiEn is worth 243 afpers. 
, An aiper b worth V7 of i penny StcrSing. 
' A Venetian checkeen worth z8o afper^ 

An Hungarian ditto— frort 240 10 250 a^)cn. 
" A piecTc of eight firom'jCO to I lO alpcrs. 
' Gtrman dollars from '1 10 to 120. 

Vni In Persla, 

-Tffcy feclx>n 10 goz to i flmbee, 2 ihabecs to i mt- 
modre, 2 mamodret to-i abafliee, and 7 abaflces to i feqiiin. 
'l*he par.uf 1- gov'ts: 4 if. and the others in proportion. 

IX. In A R A B I A» 

Their only coins are the afper, value fomething lefs than 
a p^n'fty SterRrtg, the dolbr whofe valoe Viins betwixt 60 
aflid 80 afpers, and tbe'feqtnn of i<x> afpers or Vr. -Sterling. 

X. In Bengal in the Ea^t Indies, 
12 ree make x apa, and 16 m^i i r^ipc^ = 2if 6d. Ster- 

. XU In Oh i n^a^ ,, 

;lo cafli make I'canderine, 10 canderliics i mace, and i# 
mace 9iileip'6 s. SWl^Ster^dgi^l^tf^liMfe^ftoc^iAad'^eces 
)we^ faiit^Nty .in «(i±«ild£lver by .ii»^ de- 

nominate by talents and meafure. 
V T - ^' XII. In 



XII. In jAPAky r 

They have a piece .of-~goldy ^^^V^^^r.^,i:j^x3^. anotkcr 
piece of about. Zr. 2 : 3 : gi *ahd feveral filver pieces -bWiffer- 
cnt weights... TJjey have but one copper piccCt^ialue 34 
Dutch guilders* V . 

Their gQkLi&.worfh 63 j. p«;'OMn£c, afwl their filver 5 s. 

Xni. In Eo y PT, i 5. 

The gold coins are> ^the fiiltany» xeriffr anJ fsquin, 
each cftimated from gs\ 4^. to qs. 6d. The filver 'coins 
are the Span.iih dolUr^ .and. the muden, an Octoman^plecc. 

Accounts are kepi by the natives in afpers j^pd miidenjfyi 
reckoning 3; of the forincr to, i of the latter i. and b'y^ ^i^ 
Chriltians in afpers, an^; <l9l'¥i^ divided intip^ JQ. Hfpers^ ^^^ 

XIV^ fa, Ba^RB ALJL Y, cr- . .. 

They keep their accounts in dollars and afpcfsy r eckoning 
80 afpcrs to I dollar. . . ,n ' • 

They have the fiiltahy, the Venetian fcquiri; and the 
Spanifb pi&gic in gold, v^hich rife and fall in their value ac« 
cording'to the tirties.' " .•*"-.- 

O » S E It V A T I O N. 

When firitain exchan^ on the piece of foreign mooej^ 
as the French crown, Venetian ducat, 6f^. Britain OU§^t iq 
remit when the exchange is low, and draw when it is high, 
to negotiate with advantaged The reafon will be obvious ; 
for L. 100 will go farther in purchafing ducats^ crowns, mil- 
reas> ^r. when the courie Qf exchai\^e is at 40 d, than when 
it is at 50 d. and 100 crowns will go farther in faying a debt 
due by France to Loncbn when the exchangi^.is ^^^2 ^.'than 
when it is only at par. ' ^ ^ " 

E X .:A^^»f ■*•> L -E -8/ 

' £mw^ u Ixmdob i» indeM«d'to France m idoo clppM/^s, 
for p^yiMnt^ w4tith OM bill of 500* crowns is^purcMaiM ai 
i^iA ^iid^4(nothei '^it jp-i^.* far |4to i^emaiiifF^ -$06; hov(^ 
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^2 yA&tBTX£s io Paqpo&tiok. PafC I V« 

much Sterling was paid for the bills, and what diftreiice per 
MTf. in the »urchafe i 

Cr. d. d. d. 

Firft, 500 exch. at 31^ adiji 30 1 1.5: : lod . 
8) 500 1.5 

a|o)6a 10 at 30/ 30) 150.0 

3 a 6 at if rf. 



^5 la 6 at z^\d. 
6a 10 o at 30i. 

X. 128 a 6 was paid SlerUog. 



5 per ceni. di£ 



E*Mn. a. When the exchange was at 5 1. London lemittei 
to Portugal L. 500 Sterlings but when the exchange rofe to 
5 !• 6 ^. Lrondon drew to be reimburfed of this remittance j^ 
for how much Sterling was the bill fold ? 

SUcpincis. Z. Sixpincit. 

10 1 500 i: It Or 500X4;saooomil. at 5r« 

It XI 



. 10) 5500 40) 22000 

X. 5J0 Jfffimr. L. 550 Sterling* 

£x4m. 3. When the exchange was at 31 / Britain remit- 
ted to France 1000 crowns, but when the exchange roie to 
3a d. Britain drew for the fame number of crowns ; what 
was paid for the remittance* and how much was received for 
tfaemught? 

xpoo crowns at 31 ^. 

125 * at 30 A 

4 3 4 at I i. 



Z. 129 34 paid at 31 d» 
4 3 4 »t id. . 

133 6 8 rexA at 2^^ 

, NlU0^ In exchanging with the Other ^cea of £urope not 
mentioned, we ufe the medium of Amfterdam and Hamburg, 
which hath tendered Amfterdam de^tio in the article of ex- 
ohaiMns# 

Variety 
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Var.XlL Aruthatioh of ExcMANOM. $i$ 

Variety Xn. AnBiTRATiON of ExcHAnois. 
INTRODUCTION. 

THE Lombards, one of ihi many natioes that efitUiflied - 
thcmfdvcs in Italy after the ruin of the Roman empire^ 
and who have bellowed their name upon one of the fineft 
counuies in it, were the firft who ftudied and ftruck out tbia 
new path of commerce to thcmfelves, which hath fihcc booi 
found not only advanUgcous to thofe who thoroughly under* 
Hand, and properly profecute it, but of peculiar importance 
to trade in general. The way thofe ingenious people w?rtf 
to work was this :' They entered into parthcrlhip, kept houfej 
in moft of the trading cities ot Europe, at each of which 
foroe one of the partners conftantly rcfided, and by keeping 
a regular correfpondence one with another, concerning Xk» 
ftate of trade, and the exchanges in their rcfpcaivc cities, 
^ey fo managed this new branch of buftnefs, that their 
houfcs foon became great and reputable* their capitals large, 
and the cities in which they rcfided opulent and pOpidous,T>y 
being made the centre of their exchanges. 

To be quick and accurate in arbitrating exchanges, a par- 
Zed acquaintance with, and a thorough praflicc in all the 
computations in the preceding part of this treatifc will be re- 
sulfite ; to which muft be added, a knowledge of the intrinfic 
?alue of foreign monieSr according to the moft accurate aflaya 
which have been made for that purpofe.- 

A knowledge of the nataral caufes of the rife and fall of the 
courfe of exchange between nation and nation, or between^ 
one trading city and another of the fame nation, will contri* 
hute not a little to the purpofes of arbitration. 

That the courfe of exchange is the touchftone by which 
the ftate of trade can be infallibly difcovered, hath been al« 
lowed not only by great ftatefmen, and fpeculative politicians, 
but by the moft flcilful and fagacious pradical traders; and 
therefore it is the bufincfs of every exchange-negotiator, wha 
would make the moft of this delicate branch, to confider with 
attention, where the balance of trade lies among the Euro- 
pean nations, at all points of time ; for by that means only he 
can embrace his opportunities of profit; and thefc alrooft 
daily betwixt fomc nation or other, provided he hath a credit 
^nd correfpondence cxtcnfivc enough for the purpofe. It very 
f f^r^ly happens, in a iomparifon of the courfcs of exchange, 

among 
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among fcvcral places together, that they are found to ebb and 
flow in an exa6l ^iiajitir of proportions for a$. the balance of 
trade djfrcrs between diffefertt n^tfctt$/ fo the c^Cirfe of ex- 
change will be iA^^vo4ir of i^n^ aod^g^infi. others. This 
being the ca1c; tlic judgment ofme exchange- negotiator con- 
fi&f in vigila.ntjy obferyiji^g, from ^ proper companion of the 
CoiiYfes of exchange^ where the ^reateft inequality of propor- 
tion lies, that he' may thereby difc'oy^V with certainty, where 
lie Wilt find his account in drawing ^nd remitting to fonie 
tolaccs preferably to otheis \ for >ifhere-ever the greateft ine- 
tjifality is foundi'it is there, that pegbtiatlo'ns of this kind 
vfin be attended wit^ the greateft prgfit^and by following 
this inequality, and altering thc'chwnelof'his correfppn- 
&en]ce wfth the fluctuation of the cxcjjapges, he will daily im- 
proVe his fortunp^ e^liy^n trade, by his intelligence ajad cor- 
relpondence, open hew paths of commerce, and beari inftru- 
mttii of THakin*g the plac^ he lives in more confptcuous, by 
being "the centre* of H'sexchange-negptiations.^ 

'^'l^- V Stct:'L; bmpU arhUrafion bf}xch^^^^ ;'' *' 

"j'dClffii u Whfia a izStfif bath ordel^ froih bis eiaployer to 
remit a certain fum^f money to.a ^boei provided jbQ<cftn>do 
iV^t>Oa xsertain^ price of exchange AKodoHted, imd at-tlciame 
IM^; to drawior his retmburfement npoo foaifi.otIttrrplacca| 
a*»certainprice;x>f; exchange ; to find whstlier.the advantage 
Hi. performing itbe one pact of the ooiamiifion. wHLbe fufBciect 
(Q •comppfifatft for the la£i that vaxfiW& ham (;he other ; ia 
thar, in cafe he finds the tiegotiittitut would be to his conftw 
VAi^'iS'tofs; -be^may wri^ him fdcffwwiorders, oc wait till '(be 
^fl^rfe of excb^ngQ br fmore- im Us fixvour i obferv^ the foU 
ljW«*g . , • ^ "J ■ • . 

.V . ,. • . R U li- » E. : ' •'. ■ 

••I^et the price t)r exchange afligrte4.T<irTemftting be the <M 
i^rtn, thq price of exchange afflgoedfor drawing be the fe- 
6oM term, and the real courfe at whicK the ^^eipittance cati be 
ft^de^ the third term ; then will th^ fouirth proportional give 
thi priccat which the draught ought to, Be made, to be at pW 
"ftrlth the price of the remittance." 

" 'By comparing which with the price of bills trpon th^ place 
where the draught h to be made, the faftor orxorrefpondcnt 
^IM caixly fee, whether he ought to obey the order or^ot. 

^ EXAM.' 
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EXAMPLES. 

Exam, I. A fa<9or at London receives an order to remit Co 
Venice 1000 ducats, at 4 s. Sterling per ducat, and for this 
|>urpore, to put himfelf in cafb by drawing on Spain at 3x« 
7.4. per piaftrc \ when this order came to band, bills for Venice 
were at 50^^. ; at what price muft London draw upon Spain 
to compenfate the advance on the remittance to Venice by the 
rife of the exchange ? 

d. d. d. 

4« : 50:: 38 

12 25 19 

.19 

' J2)47S 

' * 39" p^ piaftre, advance i^. 

vQ B E R V A T I O N. 

Since the faftor, agreeable to the courft of exchange, it 
the time he received the order, is obliged, to remit at 50 d* 
which is 2 d. advance on e^h ducat, he tfiiuft draw 29nd» 
for his piaftre, otherwife his employer would be a loier in 
whatever he drew below th^t price : but if bills on Spain had 
rifcn more in proportion .thai) bills on Venice, for inftance, 
to 40^. per piadre, the order could be performed with Vt^* 
advantage pn each piaftre. ' 

For, firft, joco ducats atv4i.=:»^f.f53£.jaoo 

2dly^ /i/2poc::'*!^°° d. in a piaftre =:Jt 463.^58 pi^ftr^s^ . 

That isydie fador in London itiufl: MYinbyi 58 of his cM- 
flituent's piaftnes biefore he is put in cafli t6 make the rtiHiit* 
tance of 1000 crowns ^ but when ht finds tlie courfeofex^ 
change hath varied fince his employer's intelligence, he may 
firft find what money the purehafe offoo^ ducats will require 
at 50 ^. ( and fuppofing the courfe w1^ Spain had rifen t6 40; 
he" cari fave of the 'riioney ttrifing'froih the/felc of hil coitfti- 
tuent*5 piaftres about ir. 2 : lo : 3I «f. -^ 

Exam. 2. An order comes to Amftcrdam tbremit to Genoa 
at 82 ^. .^^r pezzoe, and draw upba London at 331. ^d. 
perl. Sterling I when the order came to hand, bills for Genoa. 
were at 85^. i how muft the pound ^terling be valued, to 
compenfate the Ipfs by the remittance to G^ttOaf 

VoL.L 3C 8i 
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fo 


33* 




.a8o5 ', 
284 




. .■■^?J=^833^ 



34 64 

Confequetitly AmftercJam muft. fell the LosuJon bll^ae 
4 X. 6^ J. to be at par; whatever is below that^ would be a 
(si and whatever is above it, a prpfit. 

Exam. 3. A rtierchant in Amfbrdam is Indebted to London 
m a certain fum, which he orders his friend at Fans to remit 
at 30 d^ per croyvn^ and to value an him for his rcimburfemcnt 
at 54 grote^ fer ecu ',. upon receipt of the order, he cannot 
< jiurchafe a London bidl under 364 d* but he can fell a bill on 
Amfterdam at 54^ grotes -, whdthet caa ihe prdcr be obeyed 
whh Ipfi Of prdSt ? 

, r J^i grates* . rf. . ♦ 



5) a74y 



54/c' grotc*. ' Anfmt.. 

Hence th?«-drde^ can be peHormed with profit 5 becaufc, '^ 
the rimittanc^ to London be at %okd, ithe dra?ugh^ on Am- 
iiiierd^m raagr b^ JQiproporti^n to tftq ord^rai 54^ grofes \ 
\m the cronirnarcnjitted ta Lonjdon may: be |)aid at Anrfler- 
4^111 with lei3 mofieyt fince the^odr/eit only at 544. 

5 ;J'w«tf.. 4. Rome I* indebted to Naples- in 3000.ftamped 
^PW^i ^^t r<(HJEyfring which deb^, N^ple^ gives an order to 
%:mm *o draw vgon ,ftome at 42 .ftftRiped crown^ fpripo 
French crowns; and reftrving \ for c^rptniffion, to remit the 
proceeds to Naples, at 754 ducats pgr joo crowns; when 
^his ©fder camb'te'hahd, hilk fbr-^Naples were at 74I; how 
siittft Lyons draw upoft'Rome, fo as to remit to Napks the 
tHjhiber of dwcats imendcdby the order, and ftve f commif- 
«oii-? 



7 Si ' 451 :: 74 J 

6 J6._ 

896 

453) *88i6 (41-5364 
1812 

696 

4S3 



2430 
2265 




1920 
18x2 



(108) 

Hence Lyons muft draw upon Rome at 4i*5364:=4i|4 
nearly ; as will appear mcM^e ifiteltigibly m the following pro- 
cefs. 



• • 



42 • 100 .• 3C00 

lOO 



6) 300000 
7) 50000 



7i42«857 French crowns. 

X04 



28.57 H^^r P^ ^^^' cooimiffion* 

71 14.285572 nettproceedstobe remitted. 
7Sipir 100. 

35571427860 

49799999004 
3557142786 



5371*28560686 ducats to be remitted to 
NbpTcs according to the order at 4a to Kome, and 75t to 

3 C 2 . Naples; 
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Naples ; and if the amount at 41 .5366 crowos to Rome, and 
at J4\ ducats to Naples, be found in the fame manner^ the 
fame number of ducats will come out in the proce(« 9s before. 
Exam, 5, Amfterdam is indebted to Glafgour in looo 
guilders as a balanpe of nett proceeds, which Glafgow can 
dilpofe of at 23 d, per guilder ; but to rpake a trial in the ex- 
changef way, orders M. Cbapelle at Paris to value on Amfter- 
dam at 54^ grotes per crown, and remit the proceeds to Mr 
Adair, London, referring t commiffion for his trouble at the 
current courfe ; when this order came to hand, the courfe had 
not altered, and the commiffion was executed according to 
order ; the courfe of exchange betwixt London and Paris was 
at 32 d. per ecu, at which exchange Mr Adair receives bills 
of exchange upon London, which Glafgow is accordingly ad- 
vifed of, and draws for, with the advantage of 2 per cent, for 

the London bill.-- What is the difference of thefe tranf- 

adions to Glafgow of felling the gu'^Iders, or being remitted 
via Paris ? 

guild. d. 
Firft» 1000 sit 22 12) 1000 



10) 83 6 8 for 20^. 
8 6 8 for % 

Glafgow woiild draw Z. 91 13 4 by felling tbe guilders. 



^y, zoooX4P=:4o.coo 
, 4 



544=* »9) J 60000 (7 30. 5936 received by the draught oA AmAerd. 
1 533 3-6529 tq be d$du<^ed for ^ cemmiiT. =^97* 

726.9407 to be remitted to London at 324/. S/cr. 

90.8676 at 50 ^.rr-J. 
-6.0578 at »</.=TV*>^-f 




-96.9254 remkted to London. 

•4746^0 be deduced for commiff. atLondofl. 

> ■■ ■■ I . I' 

■96^.50 ftett at London. 
t.889 premium received for the London bill 
■ ■' ' [at 2 pir eent^ 

9«-339 ■ 
20 




' x-44« Hence 
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- Hence Glafgow receives, by negotiating the 
1000 guilders at Paris, - - £. 98 6 9^ 

And would have cleared by felling the guil- 1 
(dersbut - - - . . . J 9^ ^3 4 

So that there is a jprofit arifing by the tranf- 
aiftion of - - - - -t. 6 13 5t 

Which will be found to be S-rrf^ cent, difference. . 

Caji 2f To find the arbitrated price of exchange. 

The prices of exchange from one place are always given to 
other two places^ in order to find the price of exchange be^ 
twixt thofe two places proportional to the prices given, which 
is called th arbitrated price cfexcharfge^ or, the par by arbitra- 
tion, ' ^ 

In this cafe, the ift and 3d terms muft belong to the fame 
country, and the 2d muft be. of that kind of which the 
price is required ; the term which moves the queftion being 
always the 3d, the difpofition of the terms will eafily be dii- 
covered, and the 4th proportional is the par by arbitration. 

Examples of arbitrating the par. 

Exam. X. Suppofe bills at Paris on London at 32 J. per 
crown^ and on Amfterdam at 54 grotes per crown ; what 
muft the price of e;tihange be betwixt London and Amfter- 
jdam,' to be oii n par with the exchange betwixt Paris an4 
thofe places ? ' ' ^ 

J. iter, ffistes, ., h. i .. 

32 : 54 :: 20. 

. : • it i ^7. 5 • • 
5 



>br. . 



4) 135 




Anfwer. 



Exam. 2. Suppofe bills at London on Amfterdam are at 
33 r f)d. F!emilh/>fr pound Sterling, and on Paris at 32 rf. 
per ecu; what muft the price of exchange between Amfter- 
dam and Paris be, to make it on a par with the other 
two? 

. 240 
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d. SieTi d. Flm. J. Soy.^ 

240 : 405 :: 32 

y>" 4 4 



.3) i6a.o 



'54 P^^ f<r ecu, as in the firft example. 

Exam. 3. Suppofe bills at Amfterdara on Paris are at 54 
protes /)/r ecu, and on Britain at 33 j. 9 J. Flemifli^/r pound 
Sterling ; what mutt be the price of exchange betivixt Pariii 
and London, to be on a par with the other two f 

d. Fkm. s. Ster, d. Flem. 

405 : ' 20 : : 54 

. 8x 4 4 



81)216 



2 X. 8 ^.=32 d. Sttrl as l)cfore. 

Hence, if a draught for £, 200 Sterling were remitted to 
Paris at 32 d, per crown, it would be foundtaget credit there 
for 1500 crowns rill they were remitted to Amfterdam, when 
Amfierdam would be debited for the (ame number of crowns 
at 54 grotes, which would find credit there for 2025 guilders \ 
lind if thefe guilders were remitted* to London at 33^. 9 if. 
Fiemifh^^r pound Sterh'ng, 'Amfterdam would he credited for 
a remittance of L. 200 SUrling^ which would even the ac- 
count at all thoie places, with fofpeftto this jiegotiatioiu 
without lofs or profit: ' 

OBSERVATION. 

For the fpeculation of the ingenious merchant on the ufe 
to be made of the arbitrated par of exchange, it will not be 
improper to give fome examples, from the London courfe, 
upon fuch places where the profit is feldom le(s than what 
follows, vi%* 

Suppole London draws on Amfterdam at 34 x. 10^. Fie- 
Tftifii per pound Sterling, and on Pari$ at 31-^ d. per ecu, the 
arbitrational price between Amfterdam and Paris will be 
found to be SSH* But fuppofe Amfterdam advifes^ that the 
exchange for rari^ is at 54^ grotes per ecu, which is below 
the arbitrational price, the queftion is, what profit pre- 
fcnts ? 

Draw 
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' Draw'i.^ ICO Stirling on Paris at S'rf it^iU d^Ki^ yati 
at Parit for 752 cr. 56 s.' 5 d. and remit to Amfterdam 
Z. 98 : 12 : 5 at 34 j. xo^s^. FJemifli, which credits 7ou>at 
.Amfterdam.with 1030 guii. iijl. 12/i/it. baocoj.fothattht 
pco£t.tajbe made. between tbofe places on Z. 100 if Z« 1, 
7 i. yd. The money received for your draught furniflies you 
vkh money to pay for your remittance, and your debit at 
Paris wtQ be cleared by your credit at Amftcrdam, exchange 
•at 544 g^tes pit eca : for if 54^ groies will pay a French 
qrown^iajO^//. iijl. r2^f«.ba]ik-miakney wtU pay 752^1^^, 
56 jr. 5 A . 

: Butif, on.the other hand^ Amfterdam adviies you at London 
that the exchange for Paris. is at 564* which if -above th^ ar- 
bitrated price of exchange ; m this cafe you nauii alter your 
xourfe of drawing, and inftead of France as before, draw on 
Jimflerdam for.L* joo SuHing at.34i..io d. Flemifh, which 
<f^btts you at Amfterdam in 1045 guilders banco, and remit 
to Paris Z.. 98 : 13 : 10 at 3}^ wfaich credits .you at Paris in 
743 ^^j, 6i. 8i(. ; fa that the profit^ upon this fuppoftcioii, 
will be Z.. I : 6 : 2 on the i. 100. And the money you re- 
ceive' for your draught furnifhes you with the money to pay 
for your remittance as before ; your debitai Amfterdam will 
be paid by your cpedit at Paris, exchange; at 56^' : for if one 
^rehch crown will pay 56^ grotes at Amfterdam^ 743 ecus^ 
6 s. Sdi will pay 1045 bank guilders. .....** 

Hence it is evident, that whether the advifed price be above 
or belovy the arbjitrational price, there is always an advantage 
to be made by drawing and remitting ; and as it very feldom 
happens 'that the advifed and arbitrational pritre are ^t par, 
advantageous opportunities of doing it may occur every poft. 
—-In the foregoing example the difference is fuppoied to be 
only that betwixt 55-^ and 54^ in one caf^; aifd in the »thor 
that between 55^ and 564, which is very fmall ; and yet, 
when it is conlidered how many times it may be reiterated in 
.the year, without the advance of a fingle jhiiling, it yields a 
^cofic fuperiour to nioA other trades in which a mftn can be 
employed. 

For unother inftance : Let it be fuppofed that London ex- 
changes on Amfterdam at 34/. lod. Flemiib, and oo Ham- 
-burp: at 33 s. ;d. the arbitrational price will be found to.be 

33J4^, betwixt Amfterdam and Hamburg. If in this cafe 

the advifed or real pritc gf exchange be below the arbitrated 
par, fuppofe for inftance at 32 s. then draw on Hamburg for 
L. 100. at 33 J. srf. y/hich debits, you there for 1253 «^^J» 

2 s. 
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2 /. lubs, and remi( to Amfterdam £. 95 : i8 17 at 34.'!. iLod^ 
vrhick credits you at Amfterdam in 1002 gmi. lo/iiv. bank- 
money : but you received £.100 for your draught on Ham- 
burg, and paid onlyior your bill on Amfterdam X. 95 : 18 : 7, 
fo that you retain in your own hands a profit of X* 4 : i : 5 
in negotiating in this manner L. lOO. 

But if, on the other hand, Arafterdam advife that the ex- 
change betwixt Hamburg and there is at 34.^, which is above 
the arbitrated price, then draw on Amfteidam for £. 100 
Sterlings at .34/. 10 d. where you wUI be. debited. for 1045 
guilders banco, and remit to Hamburg L. 97 : 7 : 10 at 33 *. 
5^* where you are credited in 1220 mar^ j s: 6'^..lubs ; (o 
that^ without being one fliiliing. in advance, yqu.have L. 1, 
i^s, 2 d. in your pocket for half anhbuf's trouble in nego- 
tiating L. too : for the money you reoeivje for your draught 
pays that for your remittance^ and your debit ar Amfterdam 
wt\l be evened by your credit at Hamburg, exchange at 34 j; 
ffbt if one dollar of Hamburg wiU.pay 34^ ftivers at Amfter- 
dam, I22a^i7r. 7J«.^^tfn«lubs willdear 1045 guilders banco 
of Amfterdam. 

From thefc examples it will be obvious, that an extenfive 
credi(, and a thorough knowledge in the arbitration of ex- 
changes, malce a Aifficient capital to carry on this bcneiicial 
branch ; and it is. pity fo few apply themfelvcs to^a^ftudy 
which would in {o ample a manner tequite their labour, i v 

Sk<:t. II. Compound arbitration' of i^banges,' 

When the price of exchange is given betwixt one couijtry 
and another, betwixt that fecond and a third, and betwixt 
that third and a fourth« &c, \ to find the arbitrated price. be- 
twixt the firft and the laft» obierve the following^ 

II U L E. 

Place the antecedents in one column, and the conlequenn 
in another, to the right of the antecedents, fo ac to focm a 
numerical equation, in the algebraic way of analyfts, vi 
^which the firft antecedent and the laft confequent, to which 
an antecedent is required, mu(l always be of the fame dend- 
mination or fpecics j the firft.confequent muft be of the fame 
denomination with the fecond antecedent; the fecond ^onfc- 
quent with the third antecedent, ^r. throughout. If a 
fraSion is annexed to any of the numbers, both the antece- 
dent and confequent muft be multiped into the danomination 

of 
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of that fra£(ioD,' ftnd the proportion will fiiil be the fame. 
The terms being thus difpofed, cancel the quantities that are 
the fame on both fides of the equation, and abridge fuch 
quantities as are commenfurable, then multiply all the ante- 
cedents into one another for a general divifor^ and all the 
confequents for a general dividend, and Ihe quotient will be 
the anfwer, or value of the antecedent required. 

Examples if impound atbiirationi 

Exam. t. Suppofe London is to remit L. 500 to Spain by 
the way of Holland at 35 1. per pound, thence by the way of 
France at 58 grotes per crown, thence to Venice at lOO 
crowns ^/r 60 ducats banco, and from Venice to Spain at 
360 fliervadles per ducat banco ; how rhany piaftres of 272 
mervadies will it amount to in Spain^ exclulive of charges ? 

Ai^teccdents. Confequents. 1 = 210 

I pound =: 420 d. Flem. ^9=3 i 

58 grotes 3= I crown. i = 30 

lOio crowns =£ 60 ducats. 1 = 45 ^ 

I ducat =2 360 mervadies?. 17 = i 

272 mervadies = i piaftre. — - 5 

riow many piaftres for Z,. 500 ? 

Cancel the ciphers in lOO arid 506, divide i'ji and 360 by 
8, and you will hsrve for a new antecedent 34, and for a new 
c^nfequent 45 ; divide 34 and 60 by 2, and you will have a 
new antecedent 17, and a n^w coniequent ^c i laftly, divide 
58 and 420 by 2, and you will have the new antecedent 29, 
and new coniequent 210; then will the whole ftand abridged 
as in the feeond equationn and the^$^ration be as follows. 

210 
30 



29 
17 




493) 1417500 (2875^ piaftres, Jnfwer. 
Voi. I, 3D- 493) 
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493} 1417500 (2875^ piaftres. jbtjvatr. 
986 

43'S 
3944 



3710 
3451 



2590 
3465 

("5) 
Hence upCMi tbc fuppoiitiQn chat ^%id. hgA httn the price 
•f the ptaftce at the dice£k courfe, tbe*X. 500 ww^ only have 
been worth 2823T piaftres ^ fo that, by this method ef nego- 
tiating^ there would be a gain of 52 pi^^res, ox 2 par cent^ 
without reckoning charges. 

Exam. 2. A banker in Paris remits to his fe£^or In Amfter-' 
dam 455: crowns Tournoisj firft to London at 30^. per 
crawii ; from London to Rome at 65 i» per ftamped crown ; 
from Rome to Venice at 100 ftampeo crowns for 140 ducats 
banco \ from Venice to Leghorn at 100 ducats banco for joo 
piaftcej of Lcffhom \ and from Leghorn to Amfterdam at ib 
grotes per piaftre $ how many guilders banco will be received 
at Amfterdam without reckoi^iog charges \ 

Antecedents. Confequents. 

1 crown sq 30 pence. 

65 pence ss i ftamped crown. 

100 ftamped crowns =: 140 ducatsr 

100 ducats c too piaftres. 

I piaftre s 86 grotes. 

How many grotes =: 455 crowns ? 

Four ciphers on each fide of the equation being cancelled, 
and the other quantities being abridged, the operation will 
ftand thus : 

3X14x86x91 

' ==632 guilders and 2 ftivers. Anfwer. 

13x40 

Exam:. 3. Amfterdam being to remit tq London L. 750 
Flemifti, fends it firjl to France at 54 grotes ^^crown^ thence 
to Venicft at xoo crowns for' 56 ducats l)ancOj thence to 

Hamburg 
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Hamburg at too grot^' pifr ducat, thence to Portugal at 45 
£rotes per crufado of 400 reas, and from Portugal to London 
at 5 J. 3^. per milrea ; how much Sterling mutt be received 
in London for the remittance^ and whether more or !efs than 
by a dired remittance, exchange at 35 s. bd» per pound Ster- 
ling, diitoantihg commiffion at each place of i per cent. ? 
Antecedents. Confequents. 

54 grotes = 1 crown. 
100 crowns =: 56 ducats. 
f ducat =3 100 grotea. 
45 grotes = 400 reas. 
1000 reas = 63 pence. 

How much Sterling = 750 pound Flemifh ? 
The five ciphers on each (ide of the equation being cancel- 
led,, and the other quantities abridged, we will have the fdi« 
iowing numbers* on each fide* 

Ant. Con. 

9 28 . 

4 
7 

Theitfoic 28X4X7x5 

^=^.435^555 Sterling, 

, 9 .02 for comm* at 4 places at 

\pir V. each=3^:^2 per c^ 
8.7 1 1 to be deduded. 



If remitted direAly 426.8444 nett i»roceeds. 
W7S • I/-- 750 • 4^^.5352 

4.3092 nett gain. 
EiCttnu 4. A merchant of London hath credit for 1 360 pia-^ 
ftres^ of Leghorn, from which there is advice that a remit- 
tance can be made at 50 rf.^^ piaftre. The London mer- 
chant finding he could make no more by drawing for them, 
orders them to be remitted in the following manner, vi%. firfl 
to Venice at 94 pia(lre$ for too ducats banco, thence to Ca- 
die at 3^0 mervadies per ducat, thence to Li(bon at 630 reas 
per piaftre of 272 mervadies, thence to Amfterdam at 50 
grotes per crufado of 400 reas, from thence to Paris at 56 
grotes per crown, and, lafily, he brings them home at 3it^* 
per crown ; what will be the arbitrated price per piaftre be- 
tween London and Leghorn, and how mutb will be received 
at London without reckoning charges ? 

3 D 2^ Antecedents. 
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Antecedents. Coniequents, 

94 piafircs = lOO ducats, 

I ducat = 320 mervadiesv 

272 metvadies =: 630 reas. 
400 reas = 50 grotes. 

3 crowns =: 94 pcnce5/«'/. = 3X3if» 
How many pence = i piaftre. ? 
Two ciphers on each fi(]e of the equsition being cancelled^ 
and the remaining guantities properly abbreviated, the opera- 
tion will ftand 

35X'5X5 

^SS'i^ inftead pf 50 d. by a dire<a reinittance. 

34 
Hence 1360 piaftres at the arbitrated price =Z, 3x51 ;o o 

Ditto at the dirc£k courfe, viz, 50 rf. = ^83 6 8 

Gained by the negotiation, - r £. 29 3 4 
Exafn. 5. Suppole you are pre&nted at Amfterdam with 
bills of exchange upon Naples, for which an exchange of Sz 
ibis per ducat of 10 carlins is required ; fuppofe likewise, be- 
fore, you purchafe thefe bills of exchange, you would know 
how many fols you can aiFord to give'for every ducat, after a 
circulation through feveral places* and paying t ^1* cent, com-r 
iniffion to each correfpondent thro^gh whofe- hands the mo-» 
ney fo circulates,, for his trouble of negotiating : fuppofe like* 
wife, you find, that Nuples, which is the chief obje£b of consi- 
deration, ejt^chgnges with Rome, by giving 124 ducats ^/r/^M 
for 100 Roman crowns; that Rome retains a commiffion, 
and exchanges with Venice, by giving 6z crowns (Tefiampe fov 
100 ducats banco ; that Venice ^pbahgcs with Ainfterdam, 
by taking 90 deniers gros for the faid ducat, and alfo referves 
commiffion ; that Amfterdam exchanges with Madrid at 96 
dpniers gros^^r ducat of 375 mervadieSy and retains the com- 
miflion ; and laftly, that Madrid exchanges with ^yons at 76 
fols /<?r piaftre of 272 naervadies of pla^, and retains commif- 
fion : thefe things preyioufly fqppofed, the queftion is to fa- 
tisfy the purchafer of the bills, whether he can difpofe of them 
again in this manner witk advantage ? 

Antecedents. Coofequents, 

124 Naples ducats = ggf p.pman crowns, ded. coram n. 
62 crowns 4* e/Iampe.=: ggt Venjctian ducats, commnded, 

I ducat =s Sg/jy gros, commiffion dedudcd. 

96 deniers gros =: 373'} mervadies, comran dcdufted. 

272 mervadies = . 76 fols of Lyons, 

|iow many (ols - ;= i ducat of Napje§ ? • 
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h Other, publifli'ed in the year, 1747, as the moft authentic of its 
k-anfpofing oilG of the columns, in oinier topJaccKENGi/^ANi^oPlwON- 




iBearures of other places in the table correTpond witb 'each other; 
ia.Dts« , See the examples foliowingv^ 
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te antecedents and confequents being rtngeif, abridged^ 
ancelled, the confequents multiplied continually /or a 
•nd, and the antecedents for a divifor, the value of the 
t will be found to be 83 fols, which will not anfwer the 
>tiator*s end in being feveral months out of his money, 
fiiall conclude this extraordinary and ufeful fubje£^» with 
xtraA from the merchant's public counting-hou(e, the au- 
r of which feems to have underftood well the extent and 
cacy of this rule. *' Whoever,** fays he, *' trades as a 
anerchant, that is to fay, as an exporter and importer in 
£urope, muft of neceffity have to do with drawing and re^ 
mitting ; and if fo, heihould by no means be unacquainted 
with thofe arts of making the beft advantages by fo doing ; 
but this is not poffible to be done, without being thorough- 
ly (killed in their arbitration to a demonftrative exaAitude« 
The more general the trade of a merchant is» the 
more univerfal (hould bis knowledge be in this particular ; 
and thofe who may have views of dealing largely by ex- 
cl^ange, will certainly find their account beyond expeda- 
tion, in being fundamentally grounded in this extraordi- 
' nary flibjedt : for a trader ot a good general foreign corre- 
fpondence, may by this means gain more by dint of credit 
and (kill, than others unacquainted herewith can do by 
dint of hard money," 



ariety XIII. Comparifon of Weights and Meafurcs, 

' k S it is of the utmoft importance for the extenfive trader, 

*^ not only to bcacquainted with the weights and meafurcs 

the diflferent countries with which he may have occa/ion to 

al, but wrth their relation one to another ; 1 have in the firft 

rt of this work exhibited authentic tables of all the weights 

d meafures of thofe countries with which we deal, and 

eir fubdiviQons, as well 9s the weights and meafurcs ufed 

Britain ; and 1 fhall now infert two tables, reprefenting the 

nformity which the weights and itieafures of the moft noted 

,f iding places of Europe have with one another, difcoverabJc 

' in/pedtibn, and then give a few examples of their compa- 

/ifon, by the rule of conjunfl proportion, after the manner of 

, compound arbitration. 

[The tables precede^ to be folded /«.] 

Examples 
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plied* prdVided th^ were men of credit, or could find gcxKJ 
fecarity. Wherefore, as the praAice could not be prevented^ 
the parliament, anm 3.7 Hen. Vlll. cap. 9. made an ad to 
prohibit the taking more than 10 per cent, under very feyere 
penalties. This z& Commenced the 31ft of^ January I545» 
and is the firft wherein any rate of intereft is mentioned. la 
this zSt ufury is declared to be unlawful. 

In lefs than feven years^ anno 5 Ed. Vt. c. 20. thiis a£l 
was repealed, and every gratuity whatever forbid for the ufe 
af money, under feVere penalties. 

Ann» 13 EUf. c. 8. this ftatute of £dward was repealed, 
and that of Henry VIII. with fome additional claufes, re- 
vived. 

Anno a I Jac. I. c. fj. it was made penal (o take above 9 
percent. 

Anno 12 Car. II. c. 13, it was made peiial.to take above 
6 per cent. ; and anno 1% Anna^ c. 16. the intereft of money 
was reduced to 5 per cent, from the 29th of September 17 149 
and this ftatute continues in force to this day. 

Sect. i. Simple Intereft. 

Simple intereft is that which is paid for the loan of any 
principal or fum of money lent out for fome time at any rate 
per cent, agreed on betwixt the borrower *iind the lender, 
which, according to 12 Annee^Jefflz. c. 6.J10 perfon is to take 
for the loan of monies, i^c. above 5 /. for the forbearance 
of 100/. for the fpace of a year -, and bonds, contracts, &c^ 
made for money let at a greater intereft, to be void and null, 
and the offender to forfeit triple value. 

Cafe, I. The principal rate and time given» to find the in- 
tereft. 

RULE. 

Multiply the principal by the rate, and that produ£t by the 
time, the laft product divided by xoo quotes, the anfwer. 

EXAMPLES. 
Exam. I. What is the intereft of L. 426 : 5 : 9 for 6| 
years, at 44 ftr cent, t 



426. 



4^6.2875 ' Orthu«, 

4i 426.287^ 



1705.1500 ' ^ - ■ •• ■. n 

2I3H375 2'3«437S 



1918.29375 



•045 

M7S 
17051500 



8) 1 1 509.76250 



f>i '91829375 

6i 



I438.72a3i25 8) U5.0976250 

14*387 2031 



xoo) I29.484828i25s£. i29-*$-8| 

ia9.4g48a8t=i29/. 
t9'' 8p- 
- It would have been the Ikme thing, though all the decimal 
places had been fayed in the operation, but three places next 
the point ; as any thing below the common fubdivifion^ef a 
pound cannot be reckoned in intereft, as there is no ipecie 
Imall enough to be offered in payment, and ihe leaft fraAion 
extraordinary is ufiiry. 

The rationale of diis» and all the other cafes of fim|de in- 
tereft, is deduced from compound or univerfal proportion ; 
for 
L. pr, year. L. in. L. prin. years. 

50O : I - 4t • 427-2875 : 6i • £-12^:9:81. 

And the firft and lafl method is the fame ; for it makes no 
difference to multiply by 44 and divide by 100, and to mul- 
tiply by .045 without any divifion. 

CONTRACTIONS. 

The intereft of any fum for one year may be found prac- 
tically as commif&on, which may be afterwards muhipMif 
into any number of given years, and divided for any sJIquoC 
parts of a year. 

The laft example refumed. 
20) 426.287s 

10) 21.2144 ztti>ir cent. 

2. 1 3 14 at 4 Being V5j of 5 per cent. 

{carried forward] 19.1 830 at 4I ptr cat. for i year. 
Vot. I. 3 K 
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1 9,1 830 at 4iper cent, for i year. 

8] 115.098 for 6 years 
H.387 

129.485 as before. 
Or^thus. 
5)416.2875 



2) 85.2575 at to per cent. 
42.6287 at 10. per cent. 

80} 127.8862 at 30 ^#r cent. 
1. 5973*^*^^ ^^«^' 

"9.4835 at 30f=^iX6;i. 
Etcam. 2. What is the intereft of L. 575, 15 1. for 5I years, 
SLt sper cent, f 

4) 575^'5 

143 18 9 ztt$per centjs^s t'^ tent.X$ years. 
• * 14 7 loi for i year by dividing the principal by 4j»« 
7 3 I li fo*" i or i of i year. 

III! * ■■ — — i— 

jL. 165 10 6i=5i art 5 ^^ ^«rf. 

f'jr^ivf. 3. What is the intereft of L. 478, ios. for jf years, 
9t6per cent, per annum f 
6 10) 478.5 

— a) 47.85 for 10 ^ cent. 

19^ 23*925 fo"^ 5 P^ ^^«^« 

9.57 for 2 per cent, i- of ^^. 

9.57 for 2 ^rr ^Mf . ditto. 

.957 for 1=^ of 2 /^r ^<«/. 

91 .872 for 19^=36 per cent, of 3| years. .. 
It is not accurate in the calculation of intereft to take ali- 
quot parts for months, becauie the year is not divided into 
months, confifting each of the fame nun^ber of days j and it 
happens more frequently in bufinefi, that T>ne hath occafion 
to calculate intereft for days than for any fixed fpaee of time : 
wherefore, to find the intereft of any fum for any number of 

days 
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days left than a year* multiply the given fum by the number 
of days, and divide the proidud by ^300, the quotient will 
give the intereft at 5 p^r ant. which is the l^al rate ; but if 
the intereft at a higher or lower rate is required, take partsjof 
the quotient for the difference, and add or fubtraft accor- 
dingly. 

Exam. 4. What is the intereft of Z. 547, 15 x. at $fer 
unt. for 320 days ? 

547-75 

I I m 

109550 
164325 



7300) 1752.8000 (24.9I09=:£.24-e-2| 
146 




(43) 

The reafon of this operation is deduced from the fame 

principles with the foregoing : 

£• ' days. Z. £. ' days. 

Fpr 100 I 365 • • 5 • 547.75 • 320 I L. 24.0109. 

. 73 X 
Hence it is plain, that as the fecond and third terms remain 

'always the fame, they will always admit of the fame abbro- 

viation ; and therefore when the principal is multiplied into 

the days, and that produd divided by xooX73» it will have 

the fame eiFed as if the work was carried on at length. As 

cafes of this kind are more frequent than any other, I would 

adviie the young arithmetician to get the produd of 73 into 

all the nine digits by heart, that he may as readily divide any 

number by it, as by a fingle digit. 

Exam. 5. What is the intereft of £. 248, 19 x. for 175 
days at 4 per ant. f 

3 E 2 a48.95 
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248.9s 

17s 

»24475 

73O6) 435-66^5 

5) 5.9679 at 5 ^«»/, 
i.i^3<; at 1 ptr tent. 

4-7744 »t 4 >*r <#if/.=Z, 4-15-5!, 
£Mm. 6. What is tlie intereft of L. 150 from the i8th 
(day of January to the i ith of November, at 4^ ptr cmt. f 
Dt»yt 

IS» 
?97 



Janifary 


13 


February 


>« 


March 


3» 


April 


30 


May 


3« 


une 


30 


_ uly 


3» 


Auguft 


3^ 


Septembier 


39 


October 


31 


November 


II 



73)445-50 

^6)i.l0^^i'i per cent. 
y>$^tipircent» 

5.7j97=:i. 5- 15-X X, at 4| ^^£«i/, 

^xam. 7. Whaf is the iatcrcft of Ja- 3?4> i6 j. from the 
ytli of May to tjic I x th of Deceoaber, at 5^ /^r ^^r. ? 
* 384-8 

110 

7696 



73)842,712 

ii.544==I». 11-10- xct. 
Whcp jntcreft is to be calculated on caffi- accounts, ac- 
cpunts-current'y or any other accounts wliere partial payr 
inent3 are made, or partial debts cpntra^ed^ multiply tbe fer 
v^ral balances into the days they are at inrereJl, and the 
fum of thefe prod uSs, divided by 7300, will quote the in- 
bereft at 5 fer cent. : for ahy other rate make the proper addi- 
tion or dedu<3i6n as before. The whole operation ought to 
ftand as in the following examples. 

Exam* 
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jE*flw. 8. On the I ft of May J lent iWpfe Ne«*indf A«r biU 
mt one day*« date, L. 500 j nirfaicb I received ba^kift the toUoW* 
ing partial payments, viz. on the 13th May * j^. 50 j on the 
4th June, L. s^ 5 on th© J4th July,^. 44.; 9** ''^^ ^3^ ^'"°> 
X. 50 J on ^hc 18th Auguft, L. 87 ; pi> the 3ptb ditto, L.13; 
on me 2ift September, i. 305 on the iSihOdlob^, L. 30 j on 
the 29th ditto, i. 40; on the iiihNovemtier, £, 50; and on 
the 2«th December, X, 50 : what intereft is due at 5 ^^ citit. ? 
/)iirtfi. Cajb^imjiaions with Ralph Nmlonds, ixtitt, days. pro. 



May 

June 
July 

Aug. 

Sept. 

oa. 

Dec, 



»3 



[Lent ptr bill at one day's date • * 
Received in pait 



50c 



Received in part 
Received in part 
Received,in\part \ 
Received in part« - 
3oReceiveiljn part 

Received in part 

I 
Received in pjtrt 

29 Received in part 



II 



Received in part 



Ba]. 

Bal 

Bal. 

Bal. 

Bal. 

Bal 

Bal. 

fial. 

Bal. 

Bal 



56 



394 
44 



350 
SO 



1; 



213 
13 



200 22 
SO 



170 
30 



HO 

40 



•3 

22 

40 

9 

26 

12 



27 



II 



6500 

9900 

15760 

3150 
780a 

2556 
4460 

4590 
1540 



100 13 
50 



5c 47 

o 



i3<^ 



23S« 

59846 



aSJRcceived in f0|I of principal - 
73 ) 598 46 

8 3 ul intereft on the above account. 
Exam. 9, Lent John Jamefon per bill dated i8th January^ 
payable one day atter date, L. 878 : 19 : 10 ; wfiich i recei- 
ved back in the following partial payments, nji%. on the 27th 
February, L. 57 : 15 : 7 i on the i8th March, X. 37, 14 i. ; 
on the t9th A'pril, X. 34, xif. > on the X2th May, X. 136, 
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1 5 i. 7 /. J on *re i ^ June, i» 67 : 13 : 4 j on tbte 15* July» 
L. ic : 15 - &i on eh^ i$th ditto, /;. ni : xr : 11 ; on the 
3d OAcber^ L: 78 : 7 : 4 j on chc 19th November, L. 100 ; 
oh the 1 jd ditto, Z^. 100 ; tnd on ihc 30th December re- 
coved the balance of the principat : how much intereft ot^ht 
1 16 chhn at 5 per cent. ? 



i)diet. 



April 

May 

Jum 

Ditto 

Ca. 

t>itt0 



3<^ 



tjb'tranjc^mt tulth Jshn yamsjm^ 



Si I 
5 



ifi|L^/w.billatoneda)r*idatq 878 
27 Received in part (57 

il Received in part 

29 Fleceived in part 

12 Received in part 

19 Received in part 



Bal. 
Bal. 



Bal, 
Received in part <- - 



Received in part 
j Recdved in part 
19 Received in part 
23 Received in part 



Bal 
BaJ 

Bal 
Bal 



Bah 
Received in full of pria^ 



783 
34 

74S 
136 

6tz 
67 



H4 



518 
III 



417 

ICO 



^38 

ICO 



15a 
138 



'5 



tc 



'9 



1 5605 o ^ 

329Q7 to 6 

973* "o 5 

23262 19 4 

14157 * ® 

5287 8 4 



4* 



58 



26 



10 



70 



47 



17 



29200 4 2 

15923 12 % 

9SJ 2 + 

S'H i<5 7 



187317 6 3 



73) i>73>»7 6 g 

2; 13 2 intereft on the above accoabt* 
I have given Thomas Truman a cafii-credit for £• 2000 ; in 
coniequence, of which, on the tth January, I paid his bill for 
L* 500 ; ditto 29th, paid his draught for L* 560 ; Pebtuarv 27th 
he gave me a bill on the new bank at fight for L. 5 80 ; March 1 4th 
he paid me /rr receipt L. 140$ April ^9th he drew for jL. 1500 

at 



Var. XIV. 



SiMvus Imtxrxst. 



407, 



he drew at fiffht for £• 270, and fSCA July for 350; September. 
X9th he pud in pir receipt L. soo> and Oftober 18th L. 250. 



at fiffht ; . May i8th he pud mt per mv receipt £. 1000 ; June 20th 
he drew at fight for L. 270, and fSCA July for i^o; September. 

»9^ - - - , 

November nth he drew at fight' fio^ L. 750, and ditto 15th lor 

Z. 2^0. J>ecember 12th he paid in per le^pt L. 5$o« aod 30th 

ditto £.420. On the 8th January th^vafter, he demands a fettle« 

ment : what prindp^ and int«^ is h« dae to me for the year's 

tranfiiAionSy intereft at 5 per cenu f 

Datesn Ca^trtmfmBioHs ^ith Tbemas Truman. Ex. Days* Pro. 



Jan. 
Dim 



Fei. 

Morel 

JprU 

June 

7^ 
Sepf, 

oa. 

Nev. 
Dim 
Dec. 

Dim 

Jan. 



8Paid fait bill 
29 P«d his draught 



«3 



12 



SO 



27 Receivfd an part 
Recaiyed in part 
Paid - - 
Received in pare 
Paid 

Pai4 . . 
19 Rcceircd in part 
t8 Recaiyed in part 
11 Paid . - 



Paid 



Received in par^ 
Received in part 



Bal. 

»ai: 

Bd 
Bal 



BaL 



Bal 

Bal. 

Bal 

Bal. 

Bal 

Bal. 

Bal. 

Bal. 



500 



^^,H 



s<^ 



to6d 

HO 



340 

i5<>o 



1840 
1060 



84042 
27c 



[IIO 

350 



146063 
500 



7IC 
750 



1460 
250 



171C 
S8c 



"9 



2$ 060 
246 



16: 



72^ 
1564P 

349^ 
35»8o 

21090 

91980 



969 291 27840 



113c 
42c 

710 



29 



18 



17040 
2920 

49590 

20340 
^6390 

37«5»o 
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Then 73) 3715.10 

50 17 10 intereft on the above account. 
7 10 balance of the account. 

760 17 10 total balance. 

When cafli*creditt are given in the banks, accounts are ge« 
nerally kept as in the preceding examples, and a balance 
made upon every tranfa&ion, which is multiplied into the 
days the firft convenient minute ; in which cafe, when the 
period of fettling their accounts conies, they have only to add 
up the produds, divide by 7300, and the account is hnifhed. 

When partial payments are made upon bonds, bills, i^€. 
at anv interval greater than, twelve months, the intereft is 
calculated in a progieffive manner, by adding the intereft to 
the principal at the time of the firft payment, and from that 
fum dedudinff the pajrment, iic. ; and this method hath the 
autliortty of the coun of feffion for its fandion, in cafh- ac- 
counts of various kinds ; only the banks are not allowed, at 
leaft do not uke this privilege, becaufe their caih-tranfadioiis 
are very frequent ; and it amounts to the fame thing, when 
Aey give no cafli-accounts but what muft be fettled once in 
twilve months. 

SpidnuH of a frQgreffioi Mccwnt. 

Borrowed on bond, of date 21ft May 1754, L. icoo. Paid 
back on the ,1 8tb July 1755, L. 350 ; on the 29th September 
1756, £. 150; on the 19th December 1757, L* 180 ; on the 
I5th July 1758, £. lao; on the 18th September 1759, Z^. 50 i 
and on the 21ft May 1762, 1 paid up the balance of the prin- 
cipal : how much more had I to pay to retire my bondi in^ 



'7S4« 



VaF.XlV. Simple Interest; 

1754. Majr: 



«755- >^ 



1756, Seft 



1757. Dec 



1758. July 



1759. 5///. 



1762. May 



2 ([borrowed on bond 

Interefl for i year and 58 days 



18 



29 



'9 



18 



21 



Amount 



Paid in to account 



Balance 
fntereft for 1 year and 73 days - 



Paid in to account 



Amount 



Balance 
(ntereil for i year and 81 days - 



Psdd in to account 



Amount 637 

180 



Balance 
[ntereil for i year and in days • 



1 8 Paid in to account 



Amount 



Balance 
Interefl for i year and 62 days - - 



Paid in to account 



Amount 



Balance 
Interefl for 2 years and 245 days • 

Amount 
Paid the balance of the principal 



B^ance due 



1000 
5718 



1057I18 
35 



^ 



707 
42 



750 
150 



600 

36 



36 



493 
120 



373 
21 



394 

so 



344 

4t 



39 > 
150 



241 



■9 



409 



ici 



loi 



4i 



4i 
7i 



ct, 

4 

4i 



4t 
6t 



II 



II 

6i 



Si 



Si 



DISCOUNT, 

Ca/e 2. Amount, rate, and time gWcn^ to find the; principal, 
w preient worth. 

RULE. 

As the amount of L. 100 at the rate and time given is to 
Z. 100, fo is the given amount to the principal or prefent 
worth required. 

Ex4m. I. What ready moneywiD pay a debt, due 3 years 
Vot. I. 3 F and 



4IO VxRiiTits k PjioiiptTjoN, TmlV. 

and X4S 'ayi hence, of I. 3(998 : i» : ipi» 4|(couMWi»« 
0rcft at S fir Wit. pit mmumf 
The time = 3.4 

3 the intereft of too /. for ir year. 



lO.alche intereftl 
Add 100 I /ofiQoforthe 

— — f f given time. 

Iio.aj the amount J 

Then £.1 10.$ * 100 : ; 3998^.6437 

100 

Y3098*64a7 amount. 



lic.2)39$864.27po$pV3W*-53«3!9 pnn. 
3306 



6926 
6612 

■>■■ f" i , 

3144 

2204 

Jill 

5867 
55 »P 

3570 

i.640 
2204 



37o.«03>4i<coiM||, 



436* 
Q918 



622 
Or it will he the fame thitig to work as follows : 
3 4, 
.03 lAtertft of Li 1 fot I ytai. 

hi02 amount of ditto fyr i year. 



Then f.idl t t :: 3998.6427 1 36:^1 J3239 as Worcf 
Exanin 2. What ready money wiH diibount a bill payable 6 
months hence of L. joo, intereft at $ ptr cent, f 
.05 
5 

1.025} 500.606 
.205) 100.000 
.041) 20.000 

I — ■ - 

Bankers and others who dlfcount bills n^Vtf ufe the above 
method) becaufe in that cafe they would, have no more than 
die intereft of the money they ps^ doWn^ whidi they reckon 
toq fmall a confuler^cion for ke»{4n^ ^lerks and ready money 
by then;! fpr the purpofes of difcountin^ } and therefbre they 
not pn(ir deduce intereft from the contents of the bill for th« 
time it nath to run, with three days of grace, but likeiriie very 
often charge commifllon. It is a common pfaSiCe among petty 
bankers, t^ teii4 4 nilan money by difcouming his own bill, and 
takijig commiftoft<at i, \\ and tbinetimcs more for 3 months ; 
when that ttnv^ is elapfed, and the acceptor^ of the bill cannot 
conveniently pay, out of mere lenitjE, die bill is renewed for 
three months longer, and difcounted upon an extraordinary 
commiifion, and the pradice is continued for a mighty favouf 
till the man's eyes are opened, with paylifg at the rate of 10 pif 
cent, for the ufe of his moue^. There are others who go ilill 
more neatly to work in taking adf^ntage of the neceffitous« 
«— -The man who wants money ofitrs his own acceptance 
at a fliort date to fale.-^— If the bill is for L. loO, the mo" 
nied 9ian perhaps qiS^rs htm £. So» more or lefs, as he can 
make his bargain, or as he underftands the acceptor's credic 

depends on having the money. This method needs little 

calculation. For the former take the fblbwing examples^ 

Exanu i. A bill of Z« 500 is to be difcounted 120 days, to 
run intereft ^t^ftr wU.^i lipw miiqb mp^c? wUl tht holder 
receive ? 




73} 600.00 



8 44^ deduiSed fromX* 500« 



49t H 7* '»/«!«:• 

3 F 2 ix0sin. 
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Exam. 2. A bHl of L. 449, 18/. is to be -difcount^d, 180 
days to run, incereft at 5 per cent, upon allowing commiifion 
at i per cent. ; what money does the holder receive ? 

449.9 ico) 449-9 • . 



180 



73) 809.820 



2.249s 



11.093 intereft. 
2.2495 



13-34^5 



436.5575 = i* 436 II 2 

, Exam. 3. A bill dated May 8. payable September 15* 
prefented June lo, for difcount, was difcounted by deduc- 
ing intereft at 5 per cent, commiffion J ; what will the holder 
leceive, the contents being L. 378, 16 s, ? 

378.8 4|oo)3l78.8( 



t^y. VMja iw >v 


f\At 


26516 
34092 


•947 


' 73) 367'4-36 




5-0333 

•947 





5,98o3=:X. S 19 7 . 

Cafe 3. The anrlount, principal, and time given, to find the 
rate of intereft. 

, . R U L E. . V 

* As. the principal multiplied by the time T» to the whole in- 
tereft, fo IS L. 100 to the rate per cent. 

At what rate of intereft will L. 500 become i. 537, 10 s. 
in I vear and 6 months ? -* - 



500 
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^^ 500 . • 537 "> 

;. , . : I.S • . ■ '.- 590 



5) 750-0 : 37.5 :: 106 37. i* 

S) «5<» 7-5 ■ 50 
2)30 1.5 »-5 



»s 



»S) 750 



- -^ptrcent. 

Cafi 4. The principal, amount, and rate of the intereft 
being given» to find the time. 

As the intereft of the principal of i year, at the given 
rate, is to i^year, fo is the whole intereft to the time re- 
quired. 

Exam. In what time will L. 500 become X. 537, 10 x. at 
5 p^ cent, per annum ? 

'' ' '5)25: I •• 37'S 

■ •.,; ,• ■,- .••.5)37:5 \. ,_. .. , '' 

1,5=1 year and 6 months, 

PraSiical ^ue/iions. 

^ejl. I . I have a bond from the bank foi* L. 500 at 4 per 
cent.— -Ditto with the tannery-company for £.500 at 5 
per cent. 300* 3t^^^" cent, annuities, ai^d 500 ^percent, annu-^ 
ities ; what may I afford Xo live at per annum^ without 
breaking my ftock ? 

Z.. 500 at /^per cent, - - - Z. 20 • 

500 at 5 per cifa^ - - • -' ''aiiJ 
V 300 annuities at 34 ^^r r^»/. - bj 10* 
500 annuities -at 3 ^^ cm/. -' 1.5 . iJ 

' ■ , %: . I - .7 ■ " :-: 

'itoo • ' 70 10 * . 

, ^eji. %. Being |lr^itcned, I difcounted my own bill vyitb 
J. D. for £. 500, dated the ift January, payable iq.2 mpntji 
thereafter, allowing commifHon at 4 p^ cent, and dedufbing 

intereft 
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ifiteivft ^X^fjiT €«»# •«— I was obli^ to repeat the tnxASdon 
fix different times for that year^ and paid the laft bill when it 
fetl due : at what rate pf intereft had I my money I 

500 for which the bill was granted. 

4 3^4 inteieft /or 2 months. 
2 10 cpp^m^on. 



6134 charges in all. 



^3^ 6 8 receive4« 



Then 500 : 6 13 4x6 '• • xo» 



I L it lltt i lJ 

5)40 



[fupport* 
8 p^r iifti. whtch^ is tob tpuch for anj trade, to 

But ftiU more if we confider ibat^ the difepunting of thefe 
bills will coft £.6:1^:4 ready monev every, tigie, except- 
ing the firfty which wul raije the intereft conuderably higher* 



J^uffi. 3« Sold my own ^toceptance of £. 100 payable 
3 months after date, for £m So r^y money } at what rate of 
intereft did I ftcQCim the qiqney ? 

80 

For 100X2 



-<:£I00 



This is Mly barbarous, and |(et it is pr adi&d« Such methods 
of elutbng the law cannot .be hhi feverely puaiHied, or too cau- 
tioufly guaaded .againA.— ^'h wodd be mich better for a 
man, who finds he can pay his creditors if a little time is 
granted him, to throw^ himself upon their m«rcy, than give 
away his fubjed voluntsriiy to fuch rnercilefs ufurcrs ; nor is 
it to -be imagined, dtft bis credftoft' wo&Id ufft hiiti foiiMc* 
'coujUaUyiH/ ^ 

TABLE 



TABLE df t>Ati ft)t any Time 



4'l 



1 


=1 


2" 

r 

* 


3' 

3- 


> 
•a 


1 


<—i 




> 


S? 

1 


JT 


1= 

3 


3 

* 


J^^'i^— 


— ■ 


■^^^ 


■ ■ ■ 


■ "' 




■ 






" " ' 


" 


m^^ 


1 


I 


3' 


60 


9> 


121 


153 


182 


2t3 


244 


374 


30s 


335 


3 


3 


33 


61 


93 


132 


'13 


1S3 


314 


34s 


275 


306 


336 


3 


3 


34 


63 


93 


123 


154 


1^4 


lis 


246 


276 


307 


337 


4 


4 


35 


«3 


94 


134 


155 


185 


216 


247 


277 


308 


338 


J 


5 


36 


64 


9J 


125 


ij6 


186 


317 


248 


a 78 


309 


339 


6 


6 


37 


6j 


96 


136 


157 


187 


218 


249 


379 


310 


340 


7 


7 


38 


66 


97 


137 


ij8 


188 


219 


ajo 


a 80 


3" 


341 


S 


8 


39 


67 


98 


J3S 


IS9 


189 


330 


351 


28) 


312 


343 


9 


9 


40 


68 


99 


139 


160 


J 90 


221 


252 


382 


313 


343 


to 


lo 


41 


69 


ICO 


130 


161 


191 


232 


253 


283 


3»4 


344 


II 


It 


42 


70 


101 


131 


162 


192 


32J 


254 


284 


31J 


345 


13 


13 


43 


7' 


103 


133 


163 


iV3 


334 


SJS 


38j 


316 


346 


13 


I? 


44 


73 


J 03 


133 


164 


194 


23S 


256 


386 


3'7 


347 


>4 


«4 


45 


73 


104 


134 


165 


195 


3 36 


357 


287 


3.8 


348 


IS 


15 


46 


74 


105 


13s 


166 


196 


327 


258 


388 


3^9 


349 


ti 


i6 


47 


75 


106 


.36 


167 


197 


328 


359 


389 


320 


3SO 


17 


17 


48 


76 


107 


'32 


168 


198 


229 


260 


290 


331 


3SI 


i8 


i« 


49 


77 


108 


138 


169 


199 


330 


261 


291 


332 


353 


19 


>9 


SO 


78 


109 


139 


170 


200 


231 


262 


292 


323 


353 


ao 


30 


SI 


79 


110 


J 40 


171 


201 


232 


263 


293 


334 


3S4 


31 


31 


53 


80 


III 


141 


173 


202 


233 


264 


294 


335 


3Si 


23 


33 


53 


81 


112 


142 


173 


203 


234 


565 


295 


336 


dS6 


2? 


aj 


54 


83 


113 


143 


174 


204 


= 35 


266 


296 


337 


3S7 


34 


24 


55 


83 


114 


M4 


'75 


205 


336 


3 67 


397 


338 


3S8 


35 


95 i 


56 


»4 


III 


145 


176 


306 


337 


26S 


29S 


339!359l 


26 


36 


57 


8S 


li6 


,4<i 


177 


207 


338 


269 


299 


330 


360 


37 


37 1 


S8 


86 


117 


147 


178 


2«8 


239 


270 


300 


331 


361 


38 


28 J9 


87 


liS 


148 


179 


209 


340 


271 


30' 


333 


362 


S9 


39' 


88 


119 


149 


180 


210 


241 


272 


302 


333 


363 


5® 


30 


89 


1 30 


150 


181 


211 


242 


373 


303 


334 


364 


31 


31I 


90 




151 




212 


243 




304 




36J 



Ufe of tbi fsregoing table. 

Prob. !• To difcover the number of days from the end of 
the year, to an affigncd day in any mooch throughout the 
following year* 

Thif 
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This is at once difcpverable by M)fpefiioi\ ; for inftance^ 
from 3 in December to July 8. ; linder July and on a pa* 
rallcl with 8 we find 189 days, the member required. 

Proh. 2* To difcover the number of day$ betwixt an affign* 
ed day in any.month to the end of the year. 

This is fqund by a.fingle fubtrajdioi). For inftance, 
ffOoTJuIy 8.. . . 

The days in a year - 365 

ynder Ju^^ and oa a parallel witi^ 8 r 1^9 

Remain - iy6 days- ^77/. 

Prob. 3. To find the number of days betwixt two affigned 
days in difFi^rent months of the fame year« 

This is likewife efFefted byfubtradion. E. G^ Requi- 
red how many days betwixt i ith May and November i8. ? 

From the number below November, and oppofite to i^^ 
viz. - ' - - - ^ 322 

Subtra£k that under May and oppofite to 11, viz, 131 

Remain 191 days. 

-Proi. 4. To find the number of days betwixt an affigned 
day in any month of one year^ to afi affigned day of any 
month in the iiext year* 

To the days to run in the year diicoverable by Prob. 2. 
add the days to the next apgncd period by Prob. i. and the 
ium is the anfwer. 

Notey When leap-year is in thequeftion, and the month 
of February betwixt the affigned periods, i muft be added 
to the reckoning, as the table goes vcr further than aS for 
February. 



A TABLE OF SIMPL5 INTEREST. 

The intercft of one pound for any number of days, &c. 



3 per cent. 

.0000,821 
.0001,643 
.0002,465 
.0003,287 
.0004,109 

.6004,931' 
.0005,753 
.0006,575 
.0067,397 
.0008,219 

.0009,041 
0009,863 
.0010,684 
.0011,506 

.OOl2»328 



.0013,150 
/i0oi3,972 
.0014,794 
.0015,616 
.0016,438 

.0017,260 
.0018,082 
.ooi8,.904 
.0019,726 
.0020,547 



.0021,369 
.0022,191 
.0023.013 
.0023,835 
0024,657 



0025,479 
.0026,301 
.0027,123 
.002^,945 
.0028,767 



,0029*589 
.0030,411 
0031,232 
0032,054 



3 IT per 

cent. 



.0000,958 
.0001,917 
.0002,876 
►0003,835 
.0004,794 



.0005.753 
.0006,712 
.0007,671 
.0008,630 
.0009,589 

.0010,547 
.0011,506 
.0012,465 
.0013,424 
.0014,383 

.0015,342 
.0016,301 
.0017,260 
.0018,219 
.0019,178 

.0020,137 
.0021,095 
.0022,054 
.0023,013 
.0023,972 



.0024,931 
•0025,890 
.0026,849 
.0027,808 
.0028,767 



.0029,726 
.0030,684 
.0031,643 
,0032.602 
.0033,561 



.0034,520 
.0035.479 
.0036,438 
0037,397 



.0032,876 .0038,356 

Vol. I. 



4 percent. 



.0001,095 
.0002,191 
.0003,287 
.0004,383 
0005,479 



.0006,575 
.0007,671 
0008,-767 
,0009,863 
,0010,958 



0012,054 
0013,150 
0014,246 
.0015,342 
.0016,438 



4 V per 
cent. • 

.0001,232 
0002,465 
.0003,698 
.0004,931 
.0006,164 



.0007,397 
.0008,630 
0009,863 
0011,095 
.0012,328 

.0013,561 
0014,794 
0016,027 
.0017,260 
.0018,493 



.0017,534 .0019,726 
.0018,630 .0020,958 



.0019,726 
.0020,821 
.0021,917 



.0023,013 
0024,109 
0025,205 
0026,301 
0027.397 



.0028,493 
.0029,589 

.0030,684 
0031,780 
0032,876 



,0033,972 
.0035,068 
0036,164 
0037,260 
0038,356 

6o39,45'2 
.0040,547 
,0041,643 

.0042,739 
.0043,835 

3G 



.0022,191 

.0023.424 
.0024,657 



0025,890 
,0027,123 
.0028,356 
.0029.589 
.0030,821 



.0032,054 
.0033,287 
.0034,520 
.0035,753 
.0036,986 



.0038,219 
,0039,45: 
.0040,684 
.0041,917 
,0043,150 



.0044,383 
.0045,616 
.0046,849 
.0048,082 
.0049,315 



5 per cent. \»j 



.0001,369 
.0002,739 
.0004,109 
.0005,479 
.0006,849 



.0008,219 
.0009,589 
■ 0010,958 
.0012,328 
.0013,698 



0015,068 
0016,438 
.0017,808 
.0019,1^8 
.0020,547 



002^,917 
•0023,287 
.0024,657 
0026,027 
.0627,397 



.0028,767 
.0030,137 
.0031,506 
.0032,876 
.0034,246 

.0035,616 
.0036,986 
0038,356 
.0039.726 
0041,095 

.0042^65 
0043,835 
.0045,^05 
0046,57 s 
0047.945 



.0049,315 
.0050,684 
.0052,054 
.0953«4314 
.0054,794 



I 
2 
^ 
4 
5 

6 

7 
S 

9 
10 

II 
12 
13 
14 
IS 

ie$ 

19 

20 

it 

2Z 
23 

34 
25 

76 

27 
28 
29 
30 

31 

32; 
33 
34 

H 
36 
37 
38 
39, 
4a 
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I 

■41 
42 

43 
44 
45 

7^' 
47 
48 
49 
50 

51 
53 

53 
54 

5« 

56 

'57 
58 

59 
60 

61 

63 

64 

^5 

66 

67 
68 
69 
70 

71 
72 
73 
74 
75 



76 
77 
78 



3 per ceoc. 



.0033,698 
.0034,520 
.0035.342 
.0036,164 
.0036,986 



.0037,808 
0038,630 
.0039,452 
.0040,274 
0041,095 

.0041,917 
.0042.7^9 
.0043,561 

.0044.38^ 
.0045,205 



.0046,027 
.0046,849 
.0047.671 
.0048,493 

♦0049»3'5 

.0050,137 
.0050.958 
.0051V780 
.0052,602 
.0053.424 

0054,246 
0055.068 
.0055,890 
.0056,712 
.C057.534 

.0058,356 
.0059.! 78 
.0060,000 
.0060,821 
.0061,643 



.0062,465 
.0063,287 

1.0064,109 
.0064,931. 
^v .0065,753' 



\ i PC"" 

QCOt. 



.0039,315 
.0040,274 
.0041,232 
.0042,191 
0043,150 

0044,109 
.0045,068 
.0046.027 
.0046,986 
0047,945 



0048,904 
0049,863 
.0050.821 
.0051,780 
0052,739 



0<>53,698 

0054.657 
0055,616 

OO5M75 
.©057.534 



.0058,493 
.0059,452 
.0060.411 
.0061,369 
.0062,328 



.0063,287 
.0064,246 
.0065,205 
.0066,164 
.oo67<i23 



.0068,082 
.0069,041 
.0070,000 
.0070,958 
.0071,917 

.0072,876 
.0073,835 

•0074.794 
.6075,753 
.0076,712 



4 per cent. 



0044,931 
0046,027 
.0047,123 
0048,219 
0049,315 



.0050,411 
.0051,506 

.0052,602 
.0053.698 
.0054.794 

.0055,890 
.0056,986 
.0058,082 
.0059,178 
.0060,274 



.0061,369 
.0062,465 
oo63,56r 
,0064,657 
.0065,753 

.9066,849 
.0067,945 
.0069,041 
.0070,137 
.0071,232 



.0072,328 
.0073,424 
.0074,520 
.0075,616 
.0076,712 



.Q077,8o£ 
.0078,904 
.0080,00c 
.do8i,o9^ 
.0082,19? 

.0083,287 
.oo84,3'83 
.0085,479 
oo86r575 
9087,671 



4 i P«r 
cent. 



.0050,547 
.0051,780 
.00 53,013 
.0054,246 
.0055.479 



,0056,712 
.0057,945 
0059,178 
.0060,411 
0061,643 

0062,876 
.0064,109 
.0065,342 
.0066,575 
.0067,808 



.0069,041 
,0070,274 
.0071,506 

.0072,739 
.0073,972 



.oc75,2»5 
0076,438 
.0077,671 
•0078,904 
.0080,137 



.0081,369 
0082,602 

0083,835 
.0085,068 
.0086,30^1 



0087,534 
.0088,767 
.0090,000 
.0091,232 
•0092,465 



.0093,698 
0094.931 
.0096,164 
0097,397 
.0098,650 



5 per cent. 



.0056.164 

.0057,534 
.0058.904 
.0060,274 
.0061,643 



.0063,^13 
.0064,383 

.006^,753 
.0067,123 
.©068,493 



.0069,863 
.0071,232 
0075,602 
0073.972 
.0075,342 



0076,712 
.0078,082 
.0079,452 
0080,821 
•0082,191 



0083,561 
.0084,931 
.0086,301 
.0087,671 
.0089,041 



.0090,411 
0091,780 
.0093,150 
.0094,520 
.0095,890 



•0097,260 7 
0098:630 
.0100,000 
.0101,369 
.0102,739 



.0104,109 
.0105,479 
.0106,849 
.0108,219 

•pip^iiS? 



? 



4« 

43 

43' 

44 

45 

46 

47 
48 

49 
50 

51 
5» 

5a 

54 
55 

76 

57 
58 

59 

60 

6i 

62 
63 
^4 

tl 
66 

68 

70 



I 

7« 
73 
74 
75 

76 

77 
78 
79 
8q 
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1 


3 percent. 

•9 


Siper 
cent. 


4 percent. 


4ipcr 
cent. 


5 percent. 


81 
8z 


.0066,575 
.0067,397 
.0068,219 
.0069,041 
.0069,863 


.•077,671 
.0078,630 
.0079,589 
.0080,547 
.0081,506 


.0088,767 
.9089,863 
.0090,958 
.0092,054 
.0093,15a 


.0099,863 
.0101,095 
.0102,328 
.0103,561 
.0104,794 


.0110,958 
.0112,328 
.0113,698 
40115,068 
.0116,438 


88 
89 
90 


.0070,684 
.0071,506 
.0072,328 
.0073,150 
•oo73»972 


.0082,465 
.0083,424 
.0084,383 
.0085,342 
.0086,301 


.0094,246 
.0095,342 
.0096,438 

.oo97,s34 
.0098,630 


.0106,027 
.0107,260 
.0108,493 
.01 0*9,726 
.0110,958 


.0117,808 
.0119,178 
.0120,547 
.0121,917 
.0123,287 


93 
94 
9$ 


•o?7V'94 
.0075;6i6 
.0076,438 
.0077,260 
.0078,082 


.0087,260 
.oo86»2i9 
.0089,178 
.0090,137 
.0091,095 


.0099,726 
.0100,821 
.0101,917 
.0103,013 
•0104,109 


^0112,191 
.0113,424 
.0114,657 
.0115,890 
.0117,123 


.0124,657 
.012^,027 
.0127,397 
40128,767 
.0130,137 


96 

97 
98 

99 
100 


.0078,904 
.0079,726 
.0080,547 
.0084,369 
.0082,191 


.0092,054 
.0093,013 
•0093,972 
.0094,931 

.0095,890 


.0105,205 
.0106,301 
.0107,397 
.0108,493 
•oro9,589 


.0118,356 
.0119,589 
.0120,821 
.0122,054 
.0123,287 


.0131,506 
.0132,876 
.0134,246 
.oi35,6i6 
.0136,986 






81 
82 

«3 
84 

Js 

86 

»7 
83 
89 

90 

9« 
9» 
93 
9+ 
95 

T— - 
96 

97 
98 

99 
100 



CanJlruBioH Mtid ufe of tht preceding tahle* 

Daily intereft is foiiii4 by dl/iding the annual intereft by ^65 ; hence .0^, 
the intereft 6f L, t for t% months at 5 per ctni, divided by J65, 'the days in t 
year, quotes *oooi369, the intereft of L. i for one day \ and if this iateteft if 
multiplied by a, the produA will give the intereft for z c^iys, and fo on continu- 
ally, till a table for aqy dumber of days be conftrufled. 

Hence will the itie of the table be obviolis $ for fuppcfe the intereft of I>« 47S, 
16 «. wn re^idreit far 80 diys. at 5 jbd^ am. f 

On a paraHet with 8«, aftd onder 5 f» unt, we find « .01 09,5&9 

Which maltiplied by the giveik fan - . 478.8 

Pioduteth the intcMft requited • « ^* 5 4 ''x 

If the number of days given exceed the boundi df the table, the intereft for 
T' i* ih ^'^y ^ found as above, and multiplied by 3, a, 4, &c. accordingly. 
-——Had the laft requifttion been for ^x 60 days, the intereft would have beeA 
X.. 5 4 ii^Xaz:!. 10 9 loi. 

But without the ufe of tables this might htve been ftill as eafy> when the 
iaCereft is st 5 i«r cwrf . For inftance, 
478*8 
80 



73) 383-040 



^. 5 4 11^ at before. 3 O ft 



J 



420 



Varieties in Pi^opoition. Part IV. 



A TABLE or SIMPLE INTEREST. 
The iotcreft of one pound for a number of years. 



• 


At 3 per 

cenr. 


3 Tper 
ceoi. 


4 per ceot. 


4 4pe' 
ceot. 


5 percent. 


I 


.03 


.03 J 


.04 


•04J 


oj 


7 


.06 


.07 


.08 


.09 


.t 


3 


.09 


• lOJ 


.13 


•13J 


•15 


4 


.12 


.14 


.16 


.18 


.3 


5 


.15 


•»75 


.3 


.33$ 


.25 


6 


.18 


.31 


.34 


.27 


•3 


T 


.21 


•S4S 


.38 


•3>S 


•35 


8 


.24 


.38 


•32 


.36 


•4 


9 


.2:f 


•315 


.36 


,40 J 


•45 


lO 


•3 


.'35 


'•4 


•4S 


•5 


ti 


•33 


.38J 


•44 


•495 


.55 


12 


.36 


.43 


.48 


•54 


.6 


M 


•39 


•4fS 


•J2 


•585 


.6$ 


M 


.43 


•49 


.j6 


.63 


.7 


15 


•4? 


,52J 


.6 


.67 J 


•75 


i6 


.48 


.56 


.64 


•72 


.8 


»7 


•SI 


. -SPJ 


.63 


•76s 


.85 


i8 


.54 


.63 


•72 


.8i 


.9 


i9 


•57 


.66s 


.76 


•85s 


•95 


20 


.6 


•7 


.8 


•9 


.1 


21 


.63 


.73s 


.84 


•945 


1.05 


22 


.66 


•77 ■ 


.«8. 


•99 : 


t.t 


2^ 


.69 


.80J 


.93 


1. 03 J 


, i.is 


24 


43 


.84 


.96 


1.08 


1.3 


25 


•75 


.87J 


.t 


i.i3y 


1.35 



3 

4 
5 

6 

7 
8 

9 

10 

II 
12 
13 
i4 
15 

16 

17 
18 

19 

20 

2L 

/ 

22 
23 
24 
25 



This table is of ufe when intereft is required for years and 
days together, which frequently occurs in paying off mort- 
gages or bonds, as in progref&ve accounts ^ in this cafe, add 
the intereft of £i i for the ailigned years to the intereft of 
L. I for the afligned days, and multiply by the fum^ 'as be- 
fore. 

dtmpound 



Var.XlV. Compound Interest. 4^1 

Compound Interefi. 

Compound intereft is an allowance or gratuity made by the 
borrower to the lender, not only for the ufe of the principal, 
but likewife for the. ufe of the intereft, after it falls due ; fo 
that the intereft being continually added to the principal^ at 
the end of a year the fum or amount becomes a new princi- 
pal for thefucceding year, and in this cafe the principal, and 
intereft are always increafing. It is true, the law doth not 
allow money to be put out at compound intereft, but the in- 
tereft may be exacted precifely when it is due, and lent out 
again, by which means all the purpoies of compound inter- 
rft may be anfwered to the lender ; befides, jn purchafing an- 
nuities, penfions, or leafes in reverfton, it is ordinary to allow 
the purchafer compound intereft for his ready money, and 
therefore every dealer in thefe articles ought to underftand it. 

Cafi I. Principal, rate, and time given, to find the intereft. 

To the principal add the intereft for the firft year, which 
becomes a new principal ; to which add the intereft thereof 
for another year, which becomes a principal at the end of 
the fccond year ; proceed thus progreflively for any number 
^ of years, and if there are days, add the intereft of the laft 
' amount fot that time, the difference betwixt the prindpal and 
this laft amount gives the interefl:. 

Or multiply the principal by the amount of L. i for a 
year continually for all the years propofed. 

What )a the compound intereft of £• 590 for 3 years, at 
5 per cent, f 

20)500 500 

25 1.05 amount of I /. 

ao) 525 ift year. 525 ift year: 

26,25 1.05 

20) 551.25 2d year. 2625 

27.5625 525 

■ '■ ■ ■■■ ■ ^ .1. \ 

Amount 578.8125 3d year. 55^25 ad year. 

1.05 



Intereft 78.8125 3d year. 



Amount 578.8125 3d year. 

Intereft 78.8125 3d year. 
^nejl. 
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s. amount to 
\^per uni.f 



^ft. 2. What will L. <24, 12 x. amount to in ^ years, 
compound intereft being allowed at 4 



524.6 
.04 

20.^84 intereft. 



545.584 amount. 

.04 

21.82^336 intereft. 



567.40736 amount. 



22.6963 intereft. 



50} 590.10366 amount at three years end« 
11.80207 intereft for 6 months. 

601.90573 amount at the given period* 

Caft 2. The amount, rate, and time given, to find the 
prinopal or proTent worth. 

RULE. 

As the amount of L. i at compound intereft, at the rate 
ud fdr the tkie given, is to £• 1^ fi> is the ^fMuni gtven to 
the prefent worth required. 

Exam. What ready money will clear a debt due three years 
hence of L. 578 216:3, compound intereft bdn^ allowed at 
% per cent, f 



1.05 . 




1.102$ 
t.05 


* • 


1.1576^5 : 


I :: 578.812500 (500/* Jnfwer^ 
578.81^5 



Cttfi 
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Cafe 3. The principal, amount,^ and rate being g^ven. to 
find the time. 

R U L £• 

Divide the amount by |he principal, and that quotient by 
the amount of.£. i for a year, continually till unity is quo- 
ted ; the number of divifions gives the number of j^ears. 

Exam. In what time will Z. 500 amount' to L. 57,8 : 16 : 3, 
compound intereft being allowed at 5 per ant^ S. 

500) 578.8125 

1.05) 1.157625 I' 



1.05) 1.1025 2 

. 1.05) 1.05 " / 

Variety XV. Of purchafiag freehold or real cftatcs. 

A LL freehold or real eftates, are fuch as are bought to con« 
'^^ tinne for ev^ ; and q/ueftibns relating to hch .punchafis, 
eifccpc in reyerfion^ may be done in the QH>ft fimple roanoery 
mthout having recourfe to the ufual theorems for perfiBoning 
queftions of that kind« 

Cafe I, When the yearly income is required, it will be at 
100 *. the propo{ed rate per cent, ', I the fum to be laid out in 
the purchafe I the yearly rncome. 

Exam. I. A gentleman would lay out L» iooo on the 
purchafe of an eftate, but in fuch a manner as he might get 
7t per cent, for his money, compound intereft } what yearljf 
income would he have from fuch an eftate ? « 

100 * 7»5 • • iqoo : 75 

For 1000 Or 2]q) iooj« 



7-5 



a) so 



joo) 75.000 25 

^ 75 as bcfviTC. 

. Exam. 2. -A gentleman hath Z. 3500 to lay cuit on the 
purchafe of an eftatc> fo as to have 4i per cent* per annum for 
his money \ what would be his income ? 

3S~ 
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. 3SOO 
4 



8} 14000 ^ 4. per cent.' 
1750 = t 

157.50 =3 i. 157 lo s. per annum. 

Cafe 2. If the value of an eftate is required, by having the 
Jtxt\j rent, and a certain allowance percent, given ; it ^ill be 
as the rate percent. \ 100 \\ the yearly rent \ the value re- 
quired* 

Exam. I. There is an ©date which yields yearly L. 75 ; 
^hat is the value in ready money, allowing inter^ft at 7^ per 
cent. ? 

7.5 : 100 :: 75 : looo 

For 100x75 

T — r* = 1000. 

7-5 

Exam. 2. An cftate brings of yearly rent, L. 157, 10 /. 5 
what would it fell for^ allowing the purchafcr 4f per cent, for 
his money i 

4.5 : 100 :: 157.5 : 3500 

For 100X157.5 

". : — = 35OQ yf«/wifr. 

4-5 
Cafe 3. To find the rate per c^nt. on money laid out on 
the purchafe of freehold eftate?. it will be, as the. money 
laid out on the purchafe is to th^ yearly rent, fo is lOO to the 
rate per cent. 

Exam. I, Suppofe £• lOOO is paid for a freehold eftate, 
which yields of yearly rent £. 75 ; what rate of intercft doth 
the purchafer get for his money ? 

1000 • 75 • • 10© ^ 7.5 
For 75X10© 

■ , ' = 7*5 Anfwer. 

1000 

Exam. 2. Suppofe an cftate of Z. x^o per annum Is fold at 
25 years purchafe, how much per cent, hath the purchafer fbr 
bis money \ 

25X150=3750 \ 150 \\ 100 I 4 

Or 25 t I :: 100 • 4 

Variety 
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Variety XVI. Of purchafing freehold eftatcs in, 
rcverfion. 

Cafi I. npHE yearly rent of a freehold eftate being known, 
'^ to find the prefent worth of the reveifton of the 
faid eftate, after the expiration of a certain number of years, 
at any given rate 'per cent, ; find the full value of the eftate 
per'\2L&. variety, and then find the principal that will raife that 
ium, at the rate and time given, compound ihtered being al- 
lowed. 

Suppofe the reverfioa of a freehold eftate, of i. 50 yearly 
rent, to commence three years hence, is to be fold immediate- 
ly ; what ready money ought to be paid for it, allowing the 
purchaftr 5 per cent, for his money ? 

"Firft 5 '" 100 ^' 50 I 1000 
• Then 1.05x1.05x1.05 \ i\\ 1000 I i. 863-19 ^ 

G?/J2. The fum given for the rcverfion of a freehold 
eftate, to commence after a certain number of years, being 
known, to find the yearly rent, allowing the purchafer an af- 
ligned rate of intereft for bis money. 

Find the amount of the fum given, to the time from which 
the reverfion is to commence ; and the yearly income which 
that amount will purchafe, is the anfwer. 

Suppofe the reverfion of a freehold eftate to commence 
three years hence, is fold for L, 863, 195. allowing the 
purchafer at the rate of 5 per cent, for his money ; what 
ought the yearly rent to be in this cafe ? 

100 t 5 '. f 1.05X1.05X1.05x863.95 '. X. 50 Anfwer. 

ConflruSlion of decimal tables for computations in compound 
intereji. 

Operations by numbers in compound intereft are generally 
attended with fucb heavy multiplications and divifions, that 
they become Very troublefome, and liable to errour; for 
which reaibn I have thought proper to infert the following 
tables ; by the help of which all queftions relative to com- 
pound intereft may be quickly refolved, th^t fall within the 
compafs of the tables. 

Vol, I. 3 H Conjiru^ion 
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Conftruffion cf the firft table. 

The firft table fliows the amount of i /• from one year to 
forty, at 3, 3f , 4, 4f , and 5 per cent, and is effctScd by the 
continual multiplication of the amount of i /. for one year at 
tbefe rates, per cafe i. of compound intereftt Thus the a* 
mount of I /. the third year at 5 per cent^ will be 

1.05X1.05X1.05=1.157625, and fo of any other. 

ConflruSiqn of tie fecond table. 

The fecdnd table fliows tbe prefent worth or value of i /• 
payable at any period from one to forty years irulufroe^ and is 
efFeded by dividing I /. by tbe amount found in the firft tabk 
for the time and rate aifigned. Thus i being divided by 
1. 157625 will quote .8638376 for the prefent worth of 1 /. 
due three years hence, compound intereft at 5 per cent. 

CtmfiruSlion of the third table. 

The third table Ihews the amount of \ U per annuniy and is 
cafily made from the iirft ts^ble thus : To 1 /, being the firft 
year pf the ;hird tabic, add the firft year of the firft table, 
and the amount will be the fecond year of the third table; to 
wbick add the fecond year of the firft table, and the amovint 
will be the third year of the third table, £5rV. For inftanee^ 

Tp i.opcooc 

9idd 1.050000 the ampunt of i /. at 5 percent, for i year, 

2.050000 the amount for 2 years in the third table. 
1. 102500 fecond year of the firft table, 



3 152500 thir4 year of the third table, iffc. 

For the amount at the expiration of one year is th^ annuity 
itfeir, namely 1 1, and i /. being put/ out to intereft at 5 per 
cent, will at the end of the year become 1.05, to which the 
annuity bping added, the fur^i 2.05 will be the amount of the 
annuity at the expiration of two years, as above, 

Again, 2.05 /. the laft amount, being let out to i|itereft at 
the famerjite for another year, it becomes at the expiration of 
that period 2.1525, to which adding i /. the annuity, we 
have 3. 1 ^25, which gives the third year of tbe third table, as 
before, ^c, 

Conftrudlion 
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CmJiruSlion of the fourth table. 

The fourth table fhcws the prcfent value of i /. per annum, 
&c. and is eafily conftruQed by help of the fecond. Thus, 

The prefent value of the firft year in the fecond table is 
the fame in the fourth table ; the firft and fecond years in the 
fecond table, added together, make the fecond year in the 
fourth table, and the third year in the fecond table^ added to 
the fecond year in the fourth table, make the third year in the 
fourth. For inftance, at 5 per cent. 

The rft year in 2d and 4th tables = •9523809 
The 2d year in the 2d table = .9070294 



The 2d year in the 4th table =21.8594104 

The 3d year in the 2d table = .8638376 

The 3d year in the 3d table . c= 2.7232480 fcTr. 

For it is plain, that every number in the fourth t^ble is the 
prefent worth or principal of that funa or number in the third 
table which ftands againft the fame years, and therefore the " 
whole conftru£lion depends upon the fecond cafe of compound 
intcrcft. Suppofe the prefent Worth of 2.05 /. the fecond num- 
ber in the third tabic, were required at 5 percent, it would be 

77~"=i. $594104- i^or as 1.1025 I 1 1 1 2.05 1 1.8594104 

ConJlruSfion of the fifth talk.- 

The fifth table (hews the annuity which i /. will purchafe, 
bfc. and is made in this manner. Find the prefent value of 
I /. per annum in the fourth table at the aiBgned rate and 
time; then divide unity by the prefent value fo found, and 
the quotient will be the annuity which 1 7. will purchafe at 
the fame rate for the fame time* For inftance^ fuppofe the 
annuity were required^vhich i /. will purchafe, to continue 
for three years, intereft 5 per cent. 

In the fourth table under 5 per cefit, and oppofite to three 
years, we have 2.7232480) i. 00000000 

The 3d year in the 5th = .3672085= the annuity for three 

[years. 
By the foregoing rules may the tables be continued to any 
number of years whatever. 

3 H 2 TABLE 
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TABLE I. 

Amount of i /. for years. 



Yc.rs. 


^percent. 


l^ per cent. 


4:K«»*. 


^percent. 


Sperum. 


I 


2.0300000 


1.0350000 


1.0400000 


1.0450000 


1.0500000 


2 


1:0609000 


1.07 12250 


1.0816000 


1.0920256 


1.1025000 


3 


1.0927270 


1.1087T78 


1.124^640 


1.1411661 


1.1576250 


4 


1. 12 5 5088 


1.147523Q 


1.1698586 


1.192S186 


1.2155063 


5 


I. 1592740 


1.1876863 


1.2 166529 


1.246 1 8 19 


1.2762816 


6 


I. -940521 
•1.2198738 


1.2292553 


1.2653190 


1.302260!. 


1.340C956 


7 


1.2727.792 


i.1i«;93i8 


1. 3608618 


1. 407 1 004 


8 


1.2667700 


1.31^8090 


1.3685691 


1.422 iob6 


^4774554 


9 


1.304773 1 


1.3628973 


1.4233118 


14860951 


1.55*3282 


lo 


1.3439163 


1.4105987 

>.4599«97 
1.5110686 


14802443 


1.5529694 


f. 6288946 


11 


1.3842338 


'.5394541 


1.6228530 


1.7103393 
1.7958563 


12 


142*7608 
1.4685337 
I.5125897 


1.6010322 


1.69588 14 


»3 


1.5639560 


i.665Q-735 


1.7721961 


1.985649B 


H 


1.6186945 


1.7316764 


1.8519449 


1.9799316 
2.0789282 


»5 


1.5579^74 


1.6753488 


1.8009435 


1.9352824 


i6 


1.6047064 


1.7339860 


1.8729812 


2.0223701 


2.1828746 


'7 


1.6528476 


1.7946^55 


1.9479005 


2.1133768 


2.2920183 


i8 


1.7024330 
1.7535060 


1.8574892 


'2.0258165 


2.^084787 


24P66192 


»9 


1. 922 501 3 


2.1068492 


2.3078603 


2.5269502 


20 


I.8061112 


1.989^888 


2.1911231 


241 1 7140 


2.6532977 


21 


1.8602945 


2.0594314 


2.27?7Wl 


2.5Z02411 
2.6336520 
2.7521663 


2.7859626 


22 


I.9161034 


2.1315115 


2.3699188 


2.9252607 


»3 


1.9735865 


2.2061 144 


2.4647155 


3.0715238 


»4 


2.0327941 


2.2833284 


2.5633042 


2.8760138 


3.2251000 


as 


2.0937779 


2.3632449 


2.6658363 


3.0054344 


3.3863549 


2i 


2.1565912 


2.4459585 


2.7724697 


•3.14P6790 


3.5550727 


27 


2.2212890 


2.5315671 


2.8833685 


3.2820095 


3.7334563 


28 


2.2879276 


2.6201719 


2.9987033 


3.42969Q9 


3.9201291 


29 


*-3565«55 


2.7118779 


3.1186514 


3.5840364 


4.1161356 


30 


2.4272624 


2.8067937 


3.2433975 


3.7453181 


4.3219424 


31 


2.50Q0803 


2.9050314 


3.373>334 
3.i;o8o587 
3.6483811 


3.9^38574 
4.C899810 


4.5380395 


3* 


2.5750827 


3.0067075 


4.7649415 


33 


2.652335a 


3.1119423 
3.2208603 


4.2740301 


5.0031885 


34 


2.7319053 


3.7943163 


4.4663615 


5.2533480 


35 


2.8138624 
2.8982783 


.^.3335904. 


3.9460889 


4.6673478 


5.5160154 


36 


3;45P265i 


4.1039^25 
4.2680898 


4.8773784 


5.7918161 


37 


2.9852266 


3.5710254 


5.0968604 


6.0814069 


38 


3.0747834 


3.6960113 


44388134 


5.3262192 


6.3854773 


39 


3.1670269 


3.8253717 


4.6163659 


5.5658990 


6.7047511 


40 


3.2620377 


3.9592597 4.8010206 ! 5.8163645 ! 


7.0^99887 
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f A B L E II. 

The prefent worth of i /. for years< 



Yeart. 


3 /er f^; 


34 ttrc0nt. 


operant. 


^ fir CM. 


5 per cent. 


I 


.9708738 


.9661836 


.9615365 


.9569378 


.95*3809 


7, 


•94*5959 


.9335107 


•Sil^^f* 


.9157^99 


.9070195 


3 


.0151417 
.8884870 


.9019427 


.8889964 


.^701966 


.MJS376 


4 


.8714411 


.8548041 


,8155613 


.8117015 


5 


.8626088 


.841973* 


.8119*71 


.iioi4Si* 


.7835161 


6 


.8374843 


.8135006 


/7903145 
.7599'78 


'7^7^557 


.7461154 


7 


.8130915 


.7859910 


,7348185 


.71068*3 


. 8 


S789409* 


.7594116 


.7306901 


,7i>ji^5.« 


.6768394 


9 


.7664167 


.733:^3ib 


.70*5867 


.6719044 


.6446089 


fo 


•7440939 


.7089188 


.6755641 


.6439177 


•6139133 


ti 


.71 24* « 3 


.6849457 


.6495809 


.6161987 


.5^46793 


^11 


.701379^ 


.66.^833 


.6x45971 


.5896639 


.5568374 


»3 


.6809513 


.6394041 


;6oo574i 


.5642716 


.5303*14 


»4 


^611178 


.6*77818 


'577475* 


'53997*9 


.5050679 


«5 


.6418619 


.5968906 


.555*645 


.5167204 


.4810171 


16 


.6^3x669 


^576705^ 


.^339081 


.4944693 


.4581115 


i>^ 


.6050164 


.5571038 


*5'33733 


.4731764 


•436*967 


.5873946 


.5383611 


.493o»8« 


•45»»0O4 


•4155*07 


»9 


.570*860 


.5101557 


.4746414 


.4333018 


■^miVs 


%o 


•553^58 


.5015659 


•4563870 


^41464*9 


11 


.5375493 
.5*18915 


•4855709 


.4388336 


^3967874 


*3 5894*4 


ftx 


.4691106 
.4531856 


•4*19554 


.3797009 
.3633501 


.3418499 


a3 


.5066917 


.4057*63 


•3*55313 
.3100679 


^4 


•49»9337 


•437957' 


.3901115 


• 34770 J5 
.33*7306 


»? 


.4770056 


•4*31470 


.3751*68 


.*953oi8 


t6 


.4636947 


.498837^ 


.3606891 


.3184015 


^2811407 


»7 


.4501 89X 


.3950113 


.3468166 


^ ^3046914' 


.1678481 


. a« 


.4370768 


.3816543 


•3334775 


.2915707 


.*5509s6 


»9 


.4143464 


.3687481 


.3106514 


.2790150 


••4*9463 


30 


.4119868 


.356*784 


.3083187 


.2670000 


•*3i3775 


3« 


.3909871 
.3883370 


•344*304 


.1964603 


**555024 


.1103595 


31 


.33*5897 


.1850579 


.2444999 


.1098661 


33 


.3770163 


•3»i34»7 


.174C941 


.2339711 
.223^959 


.1998716 


34 


.3660449 


.3104761 


.i63«;5xi 


.1903548 


35 


•3553834 


.1099769 
.*S983*7 


•*534«55 
.2456687 


.2141544 


.1811903 


36 


•34503*4 


.205018a 


.1716574 


37 


•3349829 


.*8co3i6 


.1341969 


.1961991 


.1644356 


38 


.3151V61, 


.1705619 


.1166106 


.1877504 


.1566054 


39 


:pimr 


.i6i4xx^ 


•1796655 

.1719187 


.1491479 


r^J^ 


,.?fii7»?. 


.1081890; 


.14*04^7 



3H.3 
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TABLE III. 

The amount of i /. per annum^ or annuity for years^ 



Yem 



% 

3 

4 
5 
6 

7 
8 

9 
lo 

IX 

fx 
'3 
»4 
15 
i6 

«7 
i8 

«9 

20 
21 

22 

»3 
^4 
*5 
26 

»7 
28 
29 
30 
3' 
3» 
33 
34 
35 
36 
37 
38 
39 
40 



'3 fer cent. 



1. 0000000 
2.0300000 
3. c 909000 
4.1836270 

5-309' ^58 

6.4684099 

7.66a46ix 

8.8923360 

10.1591061 

11.J63S793 

U.8077957 

14.1920296 

15.6177904 

17.0863242 

18.5989139 

»o. 1 568813 

21.7615877 

a3-4«44354 
X5. 1 168684 
16.8703745 
28.6764857 
30.5367803 

3»-45»8837 
34.4*64702 
36.459*643 
38.55364x2 
40.7096335 

42.9309**5 
45.2188502 

47.5754'57 
50.0026782 
52.5027585 

55.0778413 

57.7301765 
60.4620818 

6^*759443 
66.1742226 
69.1594493 
72.x 34x3x7 
7C.40'2 597 



iit^' 



l.OCOCOCO 

2*0350000 
3.106x250 
4»xi494X9 
5.36x4659 
6,550i5xx 

7.7794075 
9.0516866 
10.3684958 

ii.73i393» 
13.1419919 
14.6019616 

16.1130305 

17.6760864 

19.X956S09 

20.9710297 

22.7050158 

24.4996913 

26.357180 

28.279681! 

30.2694707 

32»3i8902x 

34.4604137 
36.6£6sxS2 
38.9498567 
41.3134017 
43.759060X 
46.X906X73 
48.0107993 
51.6226773 
54.42947 JO 
57-3345025 
601.341XIOX 

fM53i5»4 
66.6740127 
70.007603a 

73-4578693 
77.cx88s47 
80.7249060 
84.5502778 



4 per cent. 



2.0400000 
3.1x16000 
4.X464640 
5.41632x6 
. 6.6329755 
7.898x945 
9.X14XX63 
10.58x7953 
12.0061071 
«3.48635«4 
15.0x58055 
16.6x68377 
18.X919112 
20.0x35^76 
21.8x45311 
23.69751x4 
25v6454ix9 
27*6712294 
29.7780786 
31.9692017 
34.2479698 
36.6178886 
39.0^26041 
41.6459083 
44.3117446 
47.084x144 
49.9675830 
52.966x863 

56.0849377 
59.3a83Si» 
6x^7014687 
66.XC95X74 
69.8579085 
73,65xxx48 
77.5983138. 
81.70x2464 
85.970336X 
90.409/497 
9S.o2«;5iS7 



4ifercm. 



2.0450000 
3.1370*50 
4.278 1 911 

5.4707097 

6.7168917 

8.0191518 

9.3800136 

10.802 114X 

x2.x88xo94 

13.8411788 

15.4640318 

«7-«599'33 
18.932x094 
20.7840543 
22,7193367 
24,74x7069 
26.8550P37 
29..0635625 
31.37x4228 
33.7831368 

36.3033779 
38.9370299 
41.689x963 
44.565XX01 
47.5706446 
50.7x13236 
53-993333* 
57-4*3033* 
6 i .C070697 

64.75*3878 
68.6662452 
7X. 756x26) 
77.030x565 
8 1. 4966 1 80 
86.1639658 
91.0413443 
96.138x048 
X 01. 4644240 
107.0303x31 



5 fer cent. 



t.OQOOOC6 
2.0500000 
3.X525OCO 
4.3101250 
5.52563x2 
6.80x9x28 

S. 1420084 

9,5491089 

xx. 0265643 

I2.5778925 
X4.X067871 

15.9171265 
17.7x29828 
19.5986320 

21.5785636 
23.6574918 
25.8403664 

28.1323847 
50.5390039 
33.065954X 

35'7»9»5*8 
38.505* »44 
41.4304751 
44-5019989 

47.7*70988 

51.1x34538 
54.669i26<; 
58.402582S 
62.32271x9 
66.4388475 
70.7607899 
75*988*94 
80.0637708 
85.0669594 
90.3203073 
95.8363227 
xox. 6281388 

107.7095458- 

1x4.0950231 
X2o.799774> 



TABLE 



Var.XVl. Compound Intbrest. 



4a.i 



TABLE IV. 



The prefent worth of i /. pvr amum^ 


or annuity 


for years. 


Years 

1 


3 /er cent. 


3t /"•««'. 


4 per cent. 


^l per cent. 


5 per cent. 


0.9708738 


0.966x836 


0.9615385 


0.9569378 


0.9523809 
1.8594104 


% 


1.9134697 


J. 8996943 


1.8860947 


1.8726678 


3 


2.8286114 


2. 80,16370 


2.7750910 


2.7489644 


2.7232480 


4 


3.7170984 


3.673079* 


3.6298952 


3.5875257 


3*5459505 


5 


4.579707* 


4.SM05H 
5'3a8s53o 


4.4518223 


- 4.3899767 


4.3294767 


6 


5-4i7«9«4 


5.2421369 


5.1578725 


5.0756921 
5.7863734 


7 


6.2362829 


6. 1 145439 


6.0020547 


5.8927009 


8 


7.0196922 


6.8739555 


6.7327448 


6.5958861 


6.4632x28 


9 


7.7«6io89 


7.6076865 


7.4353314 


72687905 


7,1078217 


lO 


8.5302028 


8.3166053 


8.1x08955 


7,9127182 


7.7217349 
8.3064x42 


If 


9.2526241 


9.0015510 


8.7604763 


8.5289169 


1* 


9.9540040 


96633343 


9.3850733 


9.1 185808 


8..8632516 


13 


10.6349553J 


10.3017385 


9.9856473 


9,6828524 


9.3935730 
9.8986409 


»4 


11,2960731 


10.9*05203 


10.5631223 


10.2228253 


'5 


M-937935* 


ii.5i74'09 


ii.iz8j868 


10.7395457 


1043796580 


i6 


12.5611020 


12.0941x68 


"•65^949 


1 1.23401.5 1 


10.8377695 


'7 


13.1661185 


12.6513*06 


1-2.1656680 


11.7071914 


11.2740622 


i8 


I3-7585»3X 


1318968x7 


12.6592961 


12.1599918 


11.6895869 
12,0853208 


, '9 


H-323799* 


13-7098374 


13-1339385 


12.5932936 
13.0079365 


%o 


X4.8774748 


14.2124033 


13.5903153 
14.0291589 


XZ.4622103 


at 


1.5 .41 50241 


14.6979742 


13.4047239 


12.8211527 


2» 


'^•9369166 


15.1671*48 


14.4511x42 


13.7844248 


13.16^0026 


»3 


16.4436084 


15.6*04105 


14.8568405 


14.1477749 


13.4885739 


*4 


'6.93554*1 


16.0583676 


15.^469619 


14.4954784 


13.7986418 


»5 


I7-4'31477 


16.481 5 r46 


15.6220787 


14.8282089 


14.0939445 


26 


i7.8>63424 


16.8903523 


15.9827678 


X5.1466115 


i4-!?75i853 


27 


18.3270315 


X7.*853645 


16.3295844 


15.4513028 


14.6430336 


28 


18.764x082 


17.66701S8 


16.6630618 


15.7428735 
16.0218885 


14,8981272 


»9 


19^884546 


18.0357670 


16.9837x34 


15.1410735 


30 


19.60C4413 


18.39*0454 


17.2920318 


16.288S8S5 


15.3724510 


x3^ 


20.C004285 


18.73(5*758 


17.5884921 


16.5443909 


15.592^104 
1 5.8026766 


3* 


20.3887655 


19.0688656 


17.8735500 
.18.1476441 


16.7S889C9 


33 


ao.7657918 


19.3902082 


17.0228621 


16.00*5491 


34 


21.1318367 


19.7006842 


18.41119621 


17.2467580 


16.1929039 


35 


21.4872*00 


'20.0006612 


18.66461x6 


17.4610x24 


16.3741942 


36 


21.83115*5 
22.1672354 


20.2904938 


18.9082803 


17.6660406 


16.5468516 


37 


20.5705254 


19.1425771 


17.8622398 


16.7112872 


38 


224924616 


20.5410874 


10.3678625 


18.0499902 


16.8678926 


39 


2218082151 


21. 1024999 


19.5844831 


18.2296557 


17.017C406 


^. 


23.1147719 2»-35507=^3 ' 


19.7927721 ' 18.4015844 


17.1590862 
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T A B L E V. 
'The annuiqr which- 1 /. wiU'purchafe for a number of years< 



Years. 


Sf^irant. 


3i^r«iff. 


^percent. 


44 percent. 


5 per cent. 


I 


1.0300000 


1.0350000 
.5264005 


1.0400000 


1 .0450000 


1 .0500000 


a 


.5226108 


.5301961 


.5339976 


.5378049 


3 


•3535304 


.156934* 


.3603485 


' -3637734 


.3672086 


4 


.2690271 


» .2722511 
.2214814 


.2754901 


' •»787437 


.2820118 


5 


.2183546 


.2246271 


.2277916 


.2309748 


6 


•"845975 


.1876682 


.1907619 
.1666096 


.1938784 


.1970175 


7 


.1605064 


.1635445 


.1697015 


.1728198 


8 


.1424564 


.1454767 


.1485279 


.1516097 


.1547218 


9 


.1284339 


.1314460 


.1344930 


.1263788 


. 1406901 


lo 


.1172305 


.1202414. 


.1232909 


.1295046 


U 


.1080775 


.1110920 


.1141490 


,1172482 


.1203889 


la 


.1004621 


.1034840 


.1065522 


.IQ96662 


.1128254 


»3 


.0940295 


,0970616 


.1001437 


.1C32754 


.1064558 


. H 


.0885263 


.c0f5TO7 
.0868251 


.0946690 . 

.0899411 

.085S200 


.0978203 

.0931138 


.1010240 


15 


.0S37666 


.09634*3 


16 


.0796109 


.0826848 


.0890154 


.0922699 


17 


•0759525 


.0790431 
.0758168 


.082/985 


.0854176 


.08S6991 


18 


.0727087 


.0789933 
.07^1386 


.0822369 


.0855462 


»9 


,.0698139 


.0729403 


.0794073 


.0847450 


10 


.0672157 


.0703611 


.0735818 


.0768761 


.0802426 


21 


.0648718 


.0680366 


.0712801 


.0746006 


.07799*1 


2Z 


.0627474 


.0659321 


.0691988 


.0725457 


.0759705 


*3 


.0608139 


.0640188 


.0673091 


.0706825 


.074«3f«8 


*4 


.0590474 


.0622728 


.0655868 


.0689870 


.07247C9 


*l 


.0574279 


.0606740 


.0640120 


.0674390 


.0709555 


26 


' -05593^3 


.0592054 


.0625674 


.06602 r<^ 


.0695643 


27 


.0545642 


.0578524 


.0612385 


.0647195 


.0682919 


28 


.0532932 


.0566027 


.0600130 


.06J520S 


.0671225 


29 


.0521147 


.0554454 


.6588799 


.0624146 


.0660455 


30 


.0510193 


.0543713 


.0578301 


.0613915 


.0650514 


31 


.0499989 


.0533724 


.0568554 


.0604435 


.0641321 


3* 


.0490466 


.0524415 


.0559486 


.0595632 


.0632804 


33 


.0481561 


.0515724 


.0551036 


.0587445 


.0624900 


34 


.0473210 


.•507597 


.0543148 


.0579819 


.0617554 


35 


.0465393 


.C4999«4 


•0535773 


.0572705 
,0566058 


.0610717 


36 


.0458038 


.049^842 


.0528869 


.0604345 


37 


.045 w 16 


.0486133 


.0522396 


.0^59840 


,0598398 


38 


.044459? 


.0479821 


.0516319 
.0510608 


.0554017 


.0592842 


39 


.0438439 


.0473^78- 


.0548557 


.0587646 


V 40 


.0432624 


.0468273 


.0505235 


.C54343* 


^ .0^82782 I 



T/>e 
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TJ/ appttcatUn of the foregoing tables. 

Prob. I. Principal, rate^ and time being given, to find^tbcf 
amount. 

Multiply the amount of i /. found in the firft table at thd 
rate and for the time given, by the propofed principal, and the 
produd gives the anfwer4 

Exam. I. What will looo/. amoilnt to in soyears^ com-^ 
]k>und intereft bciitg allowed at 5 per cent, per annutn ? 

In the firil table, under ^per eent. and oppoilce to 20 years 
We have 

^•653297? 
1 00a 



£•2653 5 iii- Anfwefi 

Exam. 2. What will 1000/. amount to^ forbord ^4 years 
and 3 months, at ^ per ant 4 compound intereft i 

1.97993^^ 

1000 

80) 1979.9316 



2004.680/ 

Hence if any fum is let out tX ipet eM. com(k)tiiid inteN 
eft, it will double itfelf in fomething lefs than 14 years and ^4 

Prob. 2. Any principal, rate, and aifiount being given^ to 
find the time. 

Divide the amount by the principal, and the quotient will 
be the amount of i /• at the giVen rate, wtiich will be found 
in the firft table under that rate, even with the time required. 

^ Exdhtple. In what time wk 1000/. become ^653/. 5 f. 
11^^. coimpound intereft being allowed at 5 percent, per 
annum? 

1000) 2^53.1977 

2^6532977 which is found oppofite to 26 years« 

Prob 4 3. Principal, time, and amount given, to find the 
rate of intereft^ 
Divide thf^ amount by tfaf principal, and' the quotient will 
Vol. I. ^ 3 I 4 be 
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ht the amount of i /. which being found in the firft table 
even with the given time, and under the rate required. 

Example. At what rate per cent, per annum will lOOO /• be- 
come 2653 /. 5 J. 1 1| ^. in ao years ? 
1000) 1653.2977 

— III— ^i^M^» 

a.6532977 under j;pir cent* 

Pf'ob. 4. Amount, rate, and t}me being given, to find the 
principal. 

Divide the amount given by the amount of 1 7. found in 
the firft table, and the quotient will ^ive the anfwer. 

Example. What principal fum WiU amount to 2653/. 5/. 
I lid. forborn 20 years, intercft upoa iaUreft at 5 per cent. ? 

2.6532977) 2653.2977000 

■ " ' I ' ■ t 

1.000 ' Afijwir. 

Prob. 5. Principal, rate, and timehciog given, to find the 
annuity. 

Multiply the annuity whicb » /• wilLpurchafe it the rate 
and, for the time given, found in tbd fi^b table, by the prin- 
cipal, and the pradu£l will be xbc amiuity required. 

Exam. r. A gentleman hath 1000 1. whicb he would fell 
for an annuity to continue 20 years ; what would be his 
yeariy incoene fi»r. thi»k Ho^ei fupftofing inHureKV upon intcrcft 
aUowiod him a^ 5 per ant. ? 

•0S0242.5 
1000 



Exam. 2» A farmer renews a 19 vears leaft for 200/. gra- 
t^i^» to be p^^id sU.figning the \9m.\ but foir the iam^'^ ., 
GOfiv^nic^^y it w^. ch«9g^d to an yearly additionaj rfot ; 
how much muft be paid annually, compound intereft at ^J^er 
cent, to compenfate the lofs the landlord iliftains. of 500 1. 
ready money ? 

200 



16.549000=1. i6-io»iiJ. Anfiuer. 
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Pnb.6. Principftt, sdmtiky, and ntte being given, toifind 
the time. 

Divide die annttity by the prineipdl, and cbic quotient will 
Ve the annuity whicn i/. will purchafe, at the given rate, 
wiiich will be found in thfe fifth table under that rate, and 
even with the time required. 

Example. An annuity of So/. 4/. lo^d. is purchafed for 
1000/. at the rate of 5 ^^ r^«/. compound intcreil^ what 
time ought that annuity to continue ? 
1000) 80.2425 

.082425 even with 20 years. Jnfwer. 

Proh. 7. Principal, annuity, and time given, to find the rate. 

Divide the annuity by the principal, and the qu6tient will 
be the annuity which i /. will purchafe for the given time, 
which will (land even whh the time, and under the required 
rate in the fifth table. 

Example. If an annuity of 80 /• 41. lo^dn to continue 2Q 
year$, 4>e purchafed for 1000 /• what rate of intereft hath the 
purchafer for his 'money ? 

1000) 80.2425 

.082425 under 5 per cent. Anfwer. 
^ Pnb. 8. Anhufty^ rate, and time giien, to find the amount. 
Find the amount of i /. per annum^ at the rate, and for the 
time given "in tsble j. by which mdtiply the annuity, and 
the produ£l'will be the amount required. 

Example. What will an annui^^ of 8b/. ei^s. ic|//. amount! 
to in 20 years, compound intereft being allowed at 5 per cent, 
per annum ? 

The amount of i /. for 20 years per table 3. 
33.0659541 
80.2425 

1653297705- 

661319083^ 
1322638164 
661 319082 
2645276328 



2653.29482186925 Jnfwer. 
Which i^illbe found equal to the amount of 1000 /. in 24 
Jcars. 

3 I 2 Prob. 
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Prob. 9, Annuity, rate, and amount given, to find the time. 

Divide the amount by the annuity, and the quotient will be 
the amount of i h per annum at the given rate,, which will be 
found in the third t^ble undqf that rate, ahd even with the 
time riequired. 

Example. In what time will an annuity of 80 A 4^. 10^ d. 
amount to 2653 /, 5 j. io\d, compound intercft at 5 per cent.? 
8o.24?5) 2653.^9482186925 

33.659541 even with 20 year*, 

Prob. 10. Annuity, time, and amount given, to find the 
rate. 

Divide the amount by the annuity, and the quotient will 
be the amount of i /. per annum^ for the given time ; which 
will be found in the third table even with the given time, and 
below the required rate. 

Example, At what rate per cent* per annum will an annuity 
of 80 A 4^. loid, amount to 2653 /• 5/. 10^^. in 20 years? 

30.2425) 2653.29482186925 

33,0659541 in the 3d tab. below 5 ^^rc#»/. 

Prob. II. Amount, rate, and time given, to find the an- 
nuity. 

Divide the amount given by the amount of i /.* found in 
the third table, at the rate and time given, and the quotient 
will be the annuity required* 

Exam, What annuity will amount to Z.2653.29482186925 
in 20 years, compound intereft at 5 per cent, f 

33,0659541)2653.29482186925 

80.2425 annuity, Jnfwer^ 

PfQh, 12. Principal fym in revcrfion, rate, and time given, 
to find the prefenc value. 

Multiply the prefent value of i /, for the rate and time gi- 
ven, as in table 2, by the principal, awd the produft will be 
the anfwer. 

Example. What is the prefent value of 2653/, 51. loj d. 
payable at thi? expir^tipn of 20 years, at the rate of 5 per cent, 
per annum ? 

'2653, irV, 
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2653.29482186925 
376889s 

>. lOOO, bfc^ Anfwer. 

Prok 13. Annuity, time in jevcrfion, and rate being given, 
to find the prefeat value. 

In the fourth table find the prefent value of i h perannum^ 
at the given rate, both for the time in being and the time in 
reverfion, added together, and fubtra^l the time in being from 
the other, and multiply the remainder by the annuity, the 
produdi anfwers the c^ueflion. 

Example, What is it worth in prefent money to add 14 
years to a term of 7 years in being, and thereby make up the 
term of 21 years, the rent or annuity being 50 A computing 
at the rate of 5 per (ent, per annum f 

The prefent value of 1 /. per annum^ in the 4tb table for 
ai years is - - . 12.8211527 
For 7 years 5,7863734 

Difference 7*0347793 

Multiplied by , 50 

351.7389650 Anfiver. 

Prob. 14. An annuity feveral times in reverfion, and rate 
being given, to find the feveral prefent values. 

Find the prefent value of L, i per annum^ per table fourth, 
at the given rate, and for the feveral given times, which be- 
ing feverally multiplied by the annuity, the produAs will be 
the feveral prefent values of that annuity, for the feveral times 
given ; (ubtrad the feveral prefent values, the one from the 
other, and the feveral remainders anfwer the queftion. 

EfMmple^ A has a term of 7 years in an cflate of i. $oper 
annum \ B has a term of 14 years in the fame eflate in re- 
.verfion, after the feven years are expired ; and C hath a far- 
ther term of 20 years, after the expiration of 21 years ; it is 
required to know, what is the prefent value of the feveral 
terms, computing at the rate of 5 per cent. 

The prefent value of 1 /. for 41 years X 50 = 864 14 4t 
Ditto ditto for 21 years X 50 = 641 i li 

Ditto dittofor 7 years X 50 = 289 6 4! 

Therefore 
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Therefore £. 864 14 '47 
641 I t| 

223 13 2iC'»tcrm. 

641 X xi 
189 6 4t 

35 ^ '4 9|J''«fcrA. 

575 7 'It *^ ^^^ ^^ ^^ ^^ ^'** 

^89 6 44 ^'s term. 

Ptib. 15. Any annuity in fee fimple, and rate being given, 
to funA the prefent value. 

Multiply the prefent value of £. x pw afmtm, fir table 
fourth^ at the given late by the annuity, and the produft 
gives the anfwer. 

Example, What is the value of an eftale of Z. 100 per an^ 
num in fee iimplC) computing at the rate of 5 per cent, per 
annum? • 

100 

20 

L. 200c Anfwer. 

Prob. 16. Tl» principal and rate given, to find the annuity 
in fte fim|de; 

This it the reverfe of the laft problem, there&re. divide the 
principal by the pceient value of i i. per annum in &e iimplet 
and the (jvotient will be the aniwer. 

Example. What annuity in fee fimple will 20O0 /. pufcfaafe, 
at the rate of 5 per cent, per annum ? 

200a 

•—-^=100 Anfwer. 

20 

PromfcMom exampku 
Exanu i.* A perfim having 12 jrears to run in a leafe of an 
e(tato of^L fir annum^ of 60/. for 40 ]rears^ would know 
what prefent money he muft pay, in order to complete the 
leafe by adding 28 years thereto, computing at 5 per cent, 
cpmponnd intereft ? 

' By 
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By table 4. the prefisnt wlue of i /. /irf *«- 1 coogfii 
«««» 9l$per cent, for 40 years, is J ly-ijgoBQl 

By the fame table^ tic vthic of lifir im^\ « 86-21^16 
mm atthtt rate, for 12 ytart to ruo» i$ > o.5a3Z5 « 

■ I ■ II 1 1 

Difference S«i958346 
Multiply by 60 

Anfiver. 497.7SOO760 

£>jm. 2. For a leafe of certain profits for 7 years, A 
offers to pay 150/. gratuity, and 300/. per annum \ B otters . 
400 /. gratuity, and 250 /. per annum % C bids 650 /. gratuity^ 
and 200/. perawntmi and D aSkn iSooL far die whole 
purchaie, without any yearly rent : query, which is the beft 
offer, and what the difference, computing at 5 per cent. ? 

By table 4 the prefeiic worth of 30<>/. ^7 ^ ,800.6x6^ 
ammm^ for 7 year», at 4 ^ cuKt. la \ ^ 

To which add 150. 

Value of A*% offer f 950.6 1 64 

The prefent worth of 250/. per annum for 7 years 1500.5136 

Ad4 400 

, Value of JB's offer , 1900.5136 

The prefent worth of 200 /. per annum for 7 years 12^0.4109 

Add 050 

Value of Cs ofier 1 850.4109^ 

D's offer x8bo. 

Heace it appetratibat At \% the beft offer^ and thaty fijtt£^ 
ing the depimals, he bids 50 /. more than J?, io»/. moie 
than C, and 150/. more than D. 

Exam. 3. Which is moft advantageous, a term of 19 years 
of an eftate of 100 A perannum^ or the reverfion of fuch an 
eftate for ever, at the expiration of the faid 19 yeara, com- 
puting at the rate of j^ per cent, compound intereft? 
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A freehold eftate of loo /. per ammm^ at ^per cent, is 

* worth L. 2500 

And by table 4. the prelent worth of ioo/» 

annuity for 19 years at 4 per cent, is =I3^3-393S5 

Conieqaently the reverfion is worth 1 186.60615 

Hence it appears, that the firft term of ig years, is better 
than the reverfion ever after, by i26.7877=L. 126 : 15 : 9« 

Exam. 4* What annuity would be fufficient to pay oiF a 
debt of 100 millions at 4 per cent, compound interefl, in 30 
years ? 

By table 5. even with 50 years and VLnitx ^percent. •o$7830f 

ioooc>oooo 



5.783.010. 
So that fuppofiog the nadonal debt to be 100 aiiUions, 

the intereft at 4 per cent, would, be . ' 4.000.000 

It would require a finking fund of ^ 17.83,010 

to clear the national d&t in 30 years. 



Variety XVII. An n uities on LtvES. 

A S annuities upon lives are daily bought and fold% and at 
^^ this time become a very confiderable branch of bufinefs^ 
I (hall here offer the public, in miniature, the fubftance of what 
the heft writers upon this fubje£l have communicated at great- 
er length. 

The value of an annuity for life, depends as well upon the 
intereft which money bears, as the probability of the life con- 
tinuing a longer or morter time ; the former of which is ge~ 
nerally fettled by law^ but the latter can only be determined 
by obfervation. 



TABLE 
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TABLE I, 

Shewing the probabilities of life from the lateft obfervations' 
fxiade at Lonpon. 



No of Ages 
pcrfoDS. curr. 



-II 



NO of Ages 
pcrfoas. cur. 



■»o 
-li 

-22 



46% 

7 • 
455— 

7 • 
448— 

7* 
441 »3 

7« 
434 a4 

8 • 
4»6 . 

8 • 



•»5 



4«- 

8 • 
4,0 17 

8 • 
40* 18 

8 • 
394-— »9 

385 30 

9* 
376 3» 

367 3» 

9 * 
358— -33 

9 • 
349 34 

9 • 
340—35 

9 • 
331 36 

9* 
3»*-— 37 

3«3-— 38 

9 • 
304— 

10 • 
294— 



-39 
-40 



No of Ages 
perfons. curr. 



-41 

-4x 

-43 



a 94 — 

10 * 

10 • 

27: 

10 * 

»64— 
5. 

»i5 .44 

446 ^45 

9 • 
»37 46 

9* 

228 ^47 

8 • 
22c 

8 » 
2 1 2 ■ 49 

8 • 
204— 

8 ♦ 
,96 51 

8 * 
,88 52 

8 • 
,80—53 

172 54 

165 55 

7 * 
,58 5^ 

7 * 
i5» 57 

7 * « 
144 58 

7* 
»37 59 

7 * ^ 
13Q— 60 



-48 



-50 



No of Ages 
perfons. curr. 



130 60 

r* 

117 62 

6 * 
III— —63 

6 • 
105—64 

C9 65 

6 • 
9,, ^6 

6 * 
87 67 

6 • 
81 68 

6 • 
75 ^69 

6 * 
69 70 

64 71 

5» 
59^7* 

5* 
54-7^3 

5 * 
49 74 

4 ♦ 
45--'--75 

4* 
41 76 

3 * 
38-— 77 

35— -78 

3 * 
32. 



3» 



■79 



29 80 



AV«. The numbers marked thus * are fuppofedto die off yearly. 
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TABLE II. 

For the valuation pf annuities upen one life. 







P 


1§ 


!'■ 




"^O" 

^ ^ 


•|l 


1§ 




e« 


|i 


H 


H 


si 


=n 


H 


ll 




< 


5 •^ 


3* 


Z ^ 


< 


s ^ 


8 "^ 


s ^ 






><« 


>* 1; 


>^ii 




>« ts 


>% 


>< ts 




6 


141 


16.2 


i8.8 


41 


10.2 


1 1.4 


13.0 ^ 




7 


^4-^ 


16.3 


1S.9 


f» 


lO.I 


11.^ 


12.8 




8 


'43 


.«.4 


19.0 


43 


10.0 


II. 1 


12.6 




9 


'4.3 


16.4 


IJ.0 
19.0 


44 


9.9 


II.O 


12.5 




lO 


'4.3 


.6.4 


45 


9.8 


10.8 


12.3 




II 


»4.3 


.6.4 


19.0 


46 


9.7 


10.7 


x».f 




t% 


14.^ 


• 6.J 


18.9 


47 


9.5 


10.5 


11.9 




n 


14.T 


t6.t 


.8.7 


48 


9.4 


10.4 


11.8 




»4 


14.0 


t6.o 


18.5 


49 


93 


10.2 


11.6 




«5 


M:9 


15.^ 


18.3 


50 


9:2 


10. 1 


11.4 




i^ 


'3-7 


15.6 


18.1 


51 


9:0 


9.9 


Jt.% 




»7 


'35 


»5-4 


»7.9 


5» 


8.9 


9.8 


II.O 




iS 


'3-4 


15.2 


17.6 


S3 


8.8 


9.6 


10.7 




'9 


13.2 


15.0 


}7A 


54 


8.6 


9 4 


10.5 




20 


13.0 


14.8 


17.2 


^5 


8:5 


9.3 


10.3 




21 


12.9 


14.7- 


17.0 


56 


8.4 


' tl 


10. 1 




22 


IS.7 


»4.S 


16.8 


^l 


8.1 


9-9 




*i 


12.6 


'43 


16.5 


5« 


8.1 


!-7 


9.6 




14 


f»-4 


14. 1 


16.3 


12 


8.0 


8.6 


9-4 




*S 


12.3 


14.0 


16.1 


7-9 


8.4 


9.2 


26 


1 2. 1 


13.8 


159 


61 


7.7 


8.2 
8.1 
7.9 


8.9 




a7 


12.0 


13.6 


15.6 


62 


7.6; 


8.7 




28 


ir.8 


'34 


'5-4 


^3 


74 


8.C 




»9 


11.7 


13.2 


15.2 


64 


7.3 


7-7 


!-^ 




30 


11.6 


13.1 


15.0 


65 


7.1 


7^5 


8.0 




3» 


li.i|> 


12.9 


14.8 


66 


^.9 


7-3 


7.8' 




33^ 


ii.| 


12.7 


14.6 


^67 


6.7 


7.' 


7.6 




33 


II. 2 


12.6 


14.4 


68 


6.6 


6.9 


7-4 




34 


MO 


12.4 


14.2 


69 


6.4 


•6.7 


I' 




Jt 


10.9 


12.J 


14. 1 


70 


6.2 


6.5 


6.9 




36 


■ 10.8 1 


12. 1 


«3.9 


7« 


6.0 


<J.3 


!-7 




3Z 


lO.p 


11.9 


X3.7 


7» 


5-! 


6.1 


f-5. 




38 


X0.5 


11.8 


13.5 


73 


5.6 


^1 


6.2' 




39 


10.4 


11.6 


13.3 


74 


5-4 


5.6 


^9 




40 


lO.J 


ii.S 


13.2 


75 


5* 


5.4 


'•' 1 
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T ABLE III. 
For the valuation of annaities upon two joint lives. 



c 

(« 

c 

m 


1! 

3-X. 


•5 ^ 

H 


li 


»5 


1! 

52 <^ 


11 


ill 

s **^ ■ 




S- 


s^ 


J5r 


1 


S v> 


2^ 


>iS 


>* % 


>* % 




>* ts 


^« 


>.« 


6 


IJ.3 


12.7 


14.4 


4» 


: 7.2 


8.0 


8.9 


7 


;i:i 


12.9 


1^.6 


4a 


7» 


7.8 


8.7 . 


8 


13.0 


,14.7 


43 


7.0 


7-7 


8.6 


9 


II.6 


13.0 


»4.7 


44 


6.9 


7.6 


8.5 : 


lo 


. 11.^ 


13.0 


14.7 


45 


6.7 


7.4 


8.3 


II 


IT.5 


12.9 


14.6 


46 


6.6 


7.3 


«.a « 


12 


1 1.4 


12,8 
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Ufi and €icpkimttm ofihi firft pihU* 

Suppofe It was required ta find the probability which a per* 
fon of 40 years of age hath to live 30 years longer, that is^ 
to the age of 7c; look in the table againft 40 years and 70 
years, fronting which will be found 294 and 69 re/pe(5l}vely ; 
Aewtng that oiit of 294 peffons livihg of 40 years ;of age, 
^o^nore than 69 arrive at the age%f 70 j therefore fincq the 
whole number of peribns living iat the beginning of this 
term, \^ to the number remaining alive at the end of it, in the 
ratio of 294 to 69; the number of chances that a perfon of 
40 years hath to live 30 years longer, will he tt> the nuniber 
of all the chances, that he hath both to live beyond, and die 
within 30 years, ;in the fame ratio of 294 to 69; confequendy 
4^ is the meafure of the probability required \ the probability 
that any event will happen; being always to be confideredas 
the ratio of the chances which that event hath to happen^ to all 
the cBahces which that event hath to happen and faiL ' jHcnce 
in ord?hary*fcafes may the premiums for infurance oh lives 
be eftiftiated, and annuities bought and fold, in proportion to 
the rifk ; which is obvious from this table. For inftance, fup- 
pofe ie were reqirired to find the value of an annuity of^ 100 /. 
for a life <rf 20 years of age, intercft 4;^^ oir/.— «>-£ecaufe 
the prefent value of i$ioL .due at the expiration of one year^ 
is L. 96.I5; it is pliiin that Z. 96.15 would be the va- 
lue of the firft year's annuity paid down, was the purchafer 
fure of recovering it; but the probability of^'his living one year 
appearing from the table to be only i|.i, thj? fiina of £,^516.15 
muft be diminifhed in the ratio of 462. to 455, in order 
to make a juft ded^uftioh but of it, for the contingency of hfs 
dying before the end of one year, which will reduce it to 94.7, 
f qual to the true yalueof theiirft yearV annuity. Aftftirche 
fame manner ma^ the value of the fecond year's annuity. %fc 
(Calculated j for fince the probabiJiiy pf ^cceivin|;^ the fecond 
year's annuity is in the ratio of 462 to 448, the preieht v*^^ 
ke of 100/. to be received at the end of tw years, 'when 
the proportional d^icoitnt is allowe^ for |^4^:will be found to 
be £. 89.65. In like manner may the 3d, 4th, 5th, 6th, 
lie. ytari Imttulty be coniputerf to the utmbflr extent of Jife, 
the fum of all which will be the \^alue of the annuity re- 
quired. 
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ProbUmt ^pp^g the t^e 9f the firignng tables, 

fret, u To find the «al|ie of in wmiity far an affigned 
Ufc* 

R U L E- 

In table a. ag^iift th^ givea ag$,- and tuider tbe affigncd 
rate of interest will* ftaiM the immber of years pufcbafe^ 
which an arniuiey upon ihat life is worth. 

EXAMPLES- 

E»am^ I. Suppofeoneof 20 years of age would fell an aft« 
tiuity of ICO /. during his life^ what ready money would the 
ammity be worth, iatereft being allowed at 4 per cent, f 

SOLUTION- 

Firf^^ oppoftte to 20 years and under 4 per cent^ we have 
in table 2. 14.S, which .aicerjtains tbe value to be fo maoy 
years purchaire^ and by multiplying 14*8 into the annuity 
100 A we ba\x 1480/. for the anfwer or preTent worth* 

Exam* 2, A widow lady, with aooiL a«year jointure, aged 
30 yeirsy marrieff a youAe merchant, wboy to enlarge his ca- 
pital, proposes to ibU the jointures what ready money fliould 
be receive, difcounttngnAteFtA at 5 per eene. ? 

S O L; U T I O N. 

Oppofite to 30 and under 5 pereent^ we have 1 1.6 for the 
years purchase, Which^ mukiplied into :^oo 71:2320 /• An- 
fiver . 

^f^; 2. To ibid the value of an anniitty upon two affigiw 
cijoint lives* 

Ctffl i; li the two lives be c<iual, the anfwer is found at 
•ncej^^taWrj. 

•^ ^ • b'^^x a M" p l e. • 

Suppote it were required to find tbe va^ue of an annuity^ 
50/. ',for inftaace9 upon two joint lives, each 20 years, in- 
tcrcft 5 per eerie. 

SOLUTION. 

Oppofite to 20 and under 5 per eenu in table 3. we have 

10. 1 
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lO.f the, number of years purchafe, which multiplied by 
50 /• the annuity^ produceth 505 L for iti€ anfwer. 

Cap 2, If the given ages be unequal, but neither lefs than 
25, nor exceeding 50, take half the fum of the two for a 
meau age, and then proceed as in cafe i« 

Example. There arc two joint lives upon an annuity of 
500 /. the age of the 5ne is 3O5 and that of the other 40 ; what 
is the prefcnt worth of that annuity, intercft 4 percent. ? 

SOLUTION. 

40 

2)70_ 

35 mean zgeper table 3<=8i8 years purchafc. 
500 annuity. ^ 

Z.4400 Anfwer i 
Cafe 3« If one or both ages be without the limits 25 and 50, 
multiply the difference by onz half the leflTer of the two va- 
lues, and divide the ^rodu£t by the greater, and the quotient 
added to the lefler value will give the anfwer very near. 

examples; 

Eiikm. i« Let the one age be 12 and the other 60 qpon an 
annuity of 100 /• intereft 5 per cent. • 

SOLUTION. 
P#rtablc3. 12=11.4 
60= 5.2 

6-2 difference* 
2.6i the leffer value* 



372 
124 



H.4) 16412 



1.4 1 4 quotient. 
5.2 leiler value* 



6*614 fum. 

100 



X. 661*4 Anfwer^ 
Vot. L t L UnaM% 



\ 
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Exam. It Let the age of the one be 8, and the other 30 ; 
annuity and tntereft as above. 

SOLUTION. 

8=11.6 
3«>= 7-8 





3.8 

3-9 


II 


.6) i4.8> 




1.279 
7.8 




9.079 
100 



907.9 Anfiver* 

Probt 3. To find the vajue of an annuity upon two lives to 
continue as long as either of them is in being, , 

Cafe I. If the lives are equal, find the given age in tab. 4. 
and againft it, under the propo(ed rate of intertfty will be 
the number of y^ars purchaie required. 

EXAMPLE. 

Su^pofe each of the ages 3O9 the annuity 100 /. intereft 
3 per cent. 

SOLUTION. 

Oppofite to 30» table 4. under 3 per cent. 19.3 

100 



L. 1930 Anfwer. 

Xlafe a. If both ages be between 25 and 50, take half thdr 
fum for a mean age» and then proceed as before. 

EXAMPLE.- 

Suppofe one of the ages 289 and the other 489 annuity 
100 A intereft 5 per cent. 

SO^ 



Var.XVn. 


Annuities 


on 


Lives. 




S L U 


T 


I 


N. 


a8 , 






Or 


28=14.6 


48 






^ 


48=12.4 


2)76 


« 






2) 27.0 


38=] 


109 


• 




13-5 




1350 Jnjwer, 
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Cafi 3* If the eiven tges do not correfpond to the limita- 
tions 25 and 5O9 nnd thie value of the two j(»nt lives by the 
laft cafe of the preceding problem, which fubtra£t from the 
fum of the values of the two fingle lives, and there will re- 
main the required value of an annuity upon the longeft life. 

EXAMPLE. 

Let the one age be i2» and the other 60 upon an annuity of 
100 /. intereft 5 per antn « 

SOLUTION. 

P/r table 4. 12=17 
and 60= 9.2 

26.2 fum. 
P^rob. 2 .cafe 3. value? 
of 2fuchjointlives9 3 6.614 

i9.586=:Z. 1958.6 Jnjwer* 

Prob. 4. To find the value of an annuity upon three joint 
lives. 

Cafe I. If air the lives are equal, the number of years 
purcbafe is found at once per table 5. 

EXAMPLE. 

Suppofe there are three joint lives upon an annuity of 
10© /. intereft 5 percenf. each 25 years of age— ^required 
the value* 

3 L 2 SO- 
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SOLUTION. 

Fir table 5, 25=7.6 
109 

£•760 Anfwif, 

Cafe 2. If all the three ages be between 15 and 5;, and 
the difierence betwixt the greateft and leaft not more than 15, 
i of the fum of their ages will be a mean age^ with which 
proceed as in cafe i. 

EXAMPLE, 
Sttppoft there are three joint lives upon an annuity of 
100 /• 5 pir £int» intereft, vtz, A^ B^ and C-, Jh20 years 
ot age, B 26» and C 30^ required the value. , 
20 
26 
3a 

2) 76 
38=5.8 

ICO. 

580 

Cafe 3. If one or all of the ages^ be without the limita- 
tions prefcribed in the laft cafe, multiply the fum of the three 
correfponding values by the fquare of the leaft of them, ro- 
ferving the produfi; then multiply the two greater values in- 
to each other» and to the double of the product add the Iquare 
of the leffer value, divide the referved produdl by this fum^ 
and fubtraA the quotient from twice the leiTer value, and the 
ranainder will give the years pttrchafe. 

EXAMPLE. 
Let the three ages be 13, 314, and 53, mtereft 4 ^iri^ffr« 

The value correfponding to 13 =10.5 
to 31*= 7,3 
and to 53 i^;^ 

Sum =22.8 
5X5= 25 

Prpduft to be-rtftrved 570 Then 
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Then 10.5X7.3=76.65 

2 



'53-3Q 
25 



178-3 (570^0 



5X2=10— 3.2=6.8X100=680 yfw/iy/Jr, 

Prob, 5. To Hnd the value of an annuity upon the longeft 
of three lives. 

Cafi I. . If the ages be all equal, the anfwcr will be found 
at once by table 6. 

E X A M P L JE. 

Suppofe the three ages be ea<;h 39 yearis for I0@7. annuity, 
intereft 5 per cent. 

SOLUTION. 

P^r table 6. 30=15.8 years purchafc. 
> 100 anpujty. 

i, 1580 value. 

Qtfe 2. If none of the ages be belovir 10 or aboye60| and the 
dtiFerence betwixt the greaceft and leaiVof them not exceeding 
15 ; to double the fuoi of the two leaft add thj^greateft, and 
take j- of the fiim for a mean age> with which pfoce^d as jn 
the laft cafe. 

E ^X A M P t E, 

Let the propofed ages be 16, 24, and 30; annuity 100 A 
and intereft 5 per fent. 

s o,L u "r J O N. 

!^w^-^8 ? twice the fum ot the two le^ft. 

30 the greatefj. 

5) HE 
Mean age 22=19.4 per table 6, 

100 

Z. 1940 v^lue. 

3 L 3 Cafif 
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Cafi 3. If the given ages do not porreipond to tbeliaiita* 
tions in the laft cafe ; find the value anfwering to the greateft 
of the given ages per table 4, and the values correfponding 
.to all the three feveral ages by table '6- and let the difference 
of the two values anfwering to the* greateft age be taken and 
referved ; let the fquare of the greater of thefe two be divided 
by the product of the two other remaining values ; multiply 
the fquare of the quotient by the referved difference, then this 
laft produd, added to the y^lue of an annuity for the two 
yoiipgeft Ityesy wiU be the value rtquir^, 

EXAMPLE. 

Let the three ages be refpeiSliwly 20, 36, and 6q i annuity 
xpo L and interefl 4 per ant. x 

SOLUTION, 

^0=12.7'^^ table 6^ 
60=1 1 .2 per table 4^ 

1.5 difference. 

338.84) i.6i-29E=ta.7Xi2.7 

Value ^^ fin,* '*!»#> wiMinor^fl- liWR^ •O/j 



I of the two youngeft Ijvts "^ _ j - 
by cafe 2. prob. 3, 5 / 




1737-5 ^^J^er. 

Variety XVIII. Menfqration oF Surfaces and Solids* 

Sect, I. Of Surfaces,. 

Surfaces arc mcafured by the fuperficial inch, f6ot, or yard, 
accordiiig to the ftatcd mc^fures of different countries, 
/ and 
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and the meafures peculiar to differeot artifts, as carpenters^ 
pUftcrers, furvcyors of land. The fupcrficial inch is any 
(mall furface ofonq inch length and breadth ; and becaufe 12 
inches make i foot of long meafure, i2Xt2=:i44 inches make 
I fuperficial foot, 9 feet make 1 yard, 30 J yards make 1 
perch, 40 perches make i rood, and 4 roods make i acre of 
^and-meafdre. The fuperficial content o( every furface is 
found by the proper rule of its figure^ whether fquare^ 
triangle, polygon, orcircle. 

The fuperficial content or area of re£i:angular iquare fi* 
gures, whether equal or oblong, is obtained by multiplying 
the length hy the breadth 3 the prod ud gives the content 
of the fame name with the dimeniions taken, either jnches^ 
yards, or feet, accordingly. 

Exam. I. What is the fuperficial content of a board 15.5 
feet long, and 3.5 feet broad ? Here the dimenfions being taken 
in feet, the product will be fuperficial feet, 15.5X3.5=54.25, 
the anfwer required. To perform this and the like by the 
Aiding rule : Set i on the line J to 15.5 on the line B ; look 
for 2.5 on, the line J, and oppofitc to this you have'54^25 on 
The fine jB J or on Ac gunter two foot fcale, extend the eompafe 
from I to 15.5 J that diftapce laid the fame way from 3.5 will 
reach to 54.25, the anfwer required. 

Exam. t. What is the content of a deal 14,5 feet long and 
15 inches broad ? Here th? length bejng given in feet, and 
the breadth in inches, fay^ Jf 12 inches give 14.5 feet, what 
will 15 inches give ? 14.5X15-5-12=18, 125, which is tht an- 
fwer Ml feet. By the Aiding rule, ict 12 on yfto 14,5 on £; 
and, oppofite to 15 on J you have 18.125 on B : or on the 
gunter, the extent from 12 to 14,5 will reach the fame way 
TTom 15 to 18.125. * If there were a number of fuch deals to 
,bc meafured, fuppofe 50, you need oply multiply the con- 
tent of one 18.125 by 50, iheproduS 906.25 is the content 
of the whole, 

The fuperficial content of a triangle is found by multiply- 
ing i of the bafe by the perpendicular falling on that bafc 
from the oppofite angle. For example, let it be required 
to find in acres the area of a triangular piece of ground, 46 
chains by the bafc, and 18 by the perpendicular, 23X18=414 
fquare chains,' which divided by 10, the number of fquarc 
chains in an acre, quotes 41.4 acres. By the Aiding rule, 
fet IP on if lo 23 on £3 and oppofite to x8 on Jyo\i have 
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41.4 acres on B; on the gunter, the extent from 10 to 23 
reaches from 18 to 41.4. ' 

The fuperficial content oPa trapezoid, or the fegment of a ' 
triangle cut by a line parallel to the bafe, is found by adding 
the parallel fides together, and multiplying i of that fum by 
the perpendicular breadth, the produd is the content. 

An example of this in flaters work : Suppofe a pavilion roof 
the oppofite fides equal trapezoids ; let one of the fides be 
81 feet long below, and 62 above, the breadth 30; let the 
other fide be 54 feet below, and 41 above, the breadth .30'} 
required the number of fuperficial yards of dating in the 
whole ? 

81+62=143-^2=71.5 Then 54+4i=95-^*=47-S 
Add 47-5 

ii9.X3o=3570-T-9=396y yards, which dou- 
bled for the oppofite fides give 7934 yards in all. By the Aiding 
rule, iet 9 on i/ to 1 19 on By becaufe the dimenfions are taken 
in feet, and the content required in yards ; then fook for 30 
on Jf againft which you find 396.6 on By which double for 
the anfwer. 

Trapeziums, or irregular quadrilateral figures, are divided by 
ft diagonal into two triangles, and the content of each found, 
by the rule proper to a triangle mentioned above. An exam- 
ple in land-meafure. Suppofe a quadrilateral piece of ground, 
the diagonal 22 chains 40 links, the perpendicular falling on 
this diagonal from one of the oppofite angles 12 chains 
30 links, and from the other oppofite angle 9 chains 25 link$, 
required the content in acres ? Add the 2 perpendicular3 to- 
gether, 12 chains 30 links + 9 chains 25: links =21 chains 
55 links, by which multiply half the diagonal 11:20 ; the pro- 
dud is 241.36 fquare chains, this divided by 10=24 ^cres, and 
.136 remaining ; bring the remainder to roods by 4=. 544, 
and then to perches by 40, the whole content is 24 acres 
o roods 21 perches. By the Aiding *ule, fct 10 on -//to 2 1.5 
on 6, and oppofite to 11. 2 on ^ you- have 24.1 acres on 
B. Here obferve, that all irregular polygons are in the 
fame manner divided into triangles ; and the content of each 
found, and added into one fum. 

Regular polygons are diftinguifhed by the number of equal 

fides; 
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fides s thus a flglir6 hstving 5 equal fides and 5 equal angles, is 
termed a pentagon \ a figure having fix equal fides is called ^ 
hexagon. The general rule whereby th^ fuperficial content of 
any polygon is found, is this : Take i the circumference, of 
the length of one fide multiplied by i the number of fides^ 
multiply this by the perjpendicular falling from the centre of 
the figure on any of the fides ; the produS gives the fuperficial 
content. An example of paviburs work^ 

Suppofe a piece of pavement in the form of a regular hexa- 
gon, the length of the fide jjj feet, the perpendicular 30/3 feet 9 
required the area in fupetncial yards? 33X3=105 the half 
circumference which X 30.3 gives 318145, this divided by9f 
gives 353*5 yards, the anfwer^ By the rule fet 9 onj/ to 105 
on iS; and againft 30.3 you have 353-5$ the fame ^fwer. 

The area of a circle is found by fquaring the diameter, ztiA 
miUtiplying the product by this conftant fa^or .^854, which 
exprefleth the area of a circle whofe diameter is unity. ' Sup- 
pofe a table round and circular 5 feet diameter, required it^ 
area in fquarefeet ? SX5=s25X.7854=:i9.635 feet, the anfwer 5 
were it an oval table 6 feet long and 4 br6ad^ the content 
would be6X4;s:a4X78345Ei8.849. 

Sect. IL Of Sotidsi 

SotXDs are meafutfed by the folid inch^ foot, oir yarci. A 
folid or cubical inch is a bodv of a die^^figure, its -lengthy, 
breadth, and depth being t inch, 1728 of thde inchtfs^that 
is, 12X12X12 make one cubical foot^ and 27 cubical feet make 
one cubical yard. Alfo 282 folid inches make i gallon £ng- 
lifh ale-meafure; 231 inches make i gallon wine-lneafure 1 
2150 inches are X malt buihel ; 40 folid feet make i tun of 
wood. Now, the folid content of eve^ body '\t ioixni bf 
TMles adapted to its particular figure. 

Cubes and paralldopipedons are fo called^ beeauft they artf 
contained under dx fiirfaces^ the oppofite ones whereof are 
parallel and equal ; and thqr folid content is found by multi- 
plying the length by the breadth^ and that product by thif 
depth. 

Exam. X. Req4ired ill folk! feet the cdotent of a log equal 
at both endSi the length 16.5 feet^ and X4 inches circry waV 
by the fide $ or« as car^nters term it, t4 ixKhes fquare. Firfi:^ 
fquare 14, that is, I4XX4:$I96, then fay, as 144 inches to th0 
length 16^5 feet, fo is 196 inches to the anfwer iu feet i 

Voi.l. 3M l6.i 
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16.5X196=3^34^ whidi divided by ^44 §ivc« m«4$ Sm. 
TKis s^ad the JiK« U i[wdily .p^rfQCiiwd b,y (be flidipf wde.; 
fee 12 on the girt line m^rl^ed Pi KQ (t^ It^gth on.U» llmi 
look f;)r 14 OQ A W»d oppgfitc t« it yp<i h^v^itfee afiWf .<Mi 
C 22.46 : or by the ^wter^ ^xt^nd yqnr <fQn[^($ from le 
to 16*5, K)iar 4i(toce twic^.tacoed ov« i^iU f^Qh fr^m M to 
22 4, as before. ^ 

. Exam. 2. Required the content in malt bu{hels of a cbeff 
40 inches long, 20 inches broad, and 15 deep j ^oxao^oox 
15=120009 which divided b^ 2150 inchos in a malt buihety 
gi^s 5.581 the anfwer. By ^e Aiding rule fivft find a mitztk 
proportional between the length 40^ and thtt breadeh to, 
which is aA.aS. Ti^ta fet 46.36 the gauge^pqiiK for nu^ 
marked on £verard*s (liding rule 4^ Si on the line D, to ^5 
op C, 2^nd oppofite to 28.28 on D% you have^he anCwer on C. 

Prifcns of all kiods, whether f<|uajre, triangular, or pofy^ 
gonal, are meafured by one general rule. Find the fiipcff&- 
clal content or area of the bafe by the proper riiie of &ftr ir^ 
this multiplied by the length or height of the piifniy gives 
ihe folid content. What is the content in aio^alions «f a 
triangular prifin» the triangular b;|fp ^beveof ^ 36 inches ki 
the iide, and 24 inches by the perpendicular falling oh that 
fide ? 1 he altitude being 40 inches^^f of 36=1 8x24=432X40 
s:i7^8o« this divided by 282 inches in one alegaHqn gives 
61. 27, gallons. Pyta(nid& may be rcduqed ^ tbet faoi^ ri|I<» 
1)eing 4- of their cicqufD&ribing prifm. 

The fegments of pyramidjs, as arc all (quarc fogs greater at 
one end than at the other, are general^ meaftired by car- 
penters in the follo^kig aianncr : Take the girt of the log in 
the middle, J part of which note "down ; muitipfj: it by itfelf 
laken in inches,' then fay, as 144 is to the length of the log 
in feet, lb is that produdt to the conter>t in feet. Bxampli. 
x>uppore a fquafe log 60 inches round in the -fiddle) and 24 
feet lollop ; required ics consent in iblid feet ; and ho^ n>any 
tuqs of wood are contained in 20 of thefe logs ? Firft, ^ of 
4>o:=!!,\^j which X15 gives 22*5 ; then 144 1 24 '. C 225 \ 37.5, 
the content of one log, which miihiplied by 20 the ni*n>ber 
of logs, and divided by 40.foiiJ feet in- a tun of wood., gives 
the number of ti^ns, required, 18 tfji>6 jo folid fe^t. By tbi* 
Aiding rule, fet i;2 on the line D^ to 24. the leogch in feet on 
jfhe line Cj and againft 15 on £>,. you h^ve the anfwcr en C 
j37-S> or^on the^unjc^r extend from i%to 15, that diftancc 
* , ' ' doubled 



doubled or tSRice tittoed over the (sLtatwaa^ teauih^s from 04 
tQ ^. 5> tiieXAotfiat of .1 kg io fret. TShentfio find 4ht ^con^ 
tent of ZQ logs in f ttns^ fet 40 on A to 26 on Bj aad againft 
37.5 on J you htvc 18.75 on fl« 

A cjrlifrfcr is meafured by mtittiplying the Iquate of the dra- 
wcter by .7854, and maltiplymg that produft by thfe length. 
JSxample. Suppq£b an equal round p^ce of trmber i/^ inches 
iKamcter, and 5 feet long; what \s its. fall* content? 
.i4Xi4;=i96x, mukiply by the lengrfi, taken mfeet 1^96x5= 
980, and divide by this conftanf divi for 187.344 whitb is a 
gauge*>potnt for ibiid feet in round timber ariSng from the.di«> 
vifion of 144 by •7854> the qaottent 5.345.ghres'tbe&lid eon^ 
tent of the piece in feet before the flobs are taken ofF. 

By this rule all round timber, whether equal at both ends 
or not, is readily meafured both by the peiQ and Aiding rule, 
the diameter in the middle being known. 

Suppoie a round log 15 feet long, and the circumference 
in the middle 66 inches, required its folid content in ktt^ 
before the flobs are taken oft? Firft, tod (he diameter by 
this proportion, as 2a '. 7 *. I 66 I 21. Square 21, that is 
2tX2i=44i, multiply by the length in feet, 441X15=6615, 
this divided by the above-mentioned point 183.34 gives the 
anfwer 36.08 feet. 

By the Aiding rule, iet.13.5 (the fquare root of 183.34) 
found on the line 2), to 15 feet the length on C, and oppoAte 
to 21 the diameter on D, you have, the fame anfwer 00 C 
36.08 ; or becauie it may fosm tediaasso find the diameter 
by the circumference, to fliortenthe work, fay, as 42«54,a 
point is to 66 thecircumfcTence, fo is the Jength 15 feet to 
23.27 a fbUFth number; again fay, as 42.54 is tD 66^. I fois 
23.27 to 36.05 the anfwer. Set 42.54 on D to 15 the length 
on C, and oppoAte to 66 the circumference on Dj you have 
the anfwer 36.05 on C: or on the gunter, extend your com- 
pafs from 42.54 to the.circunaference 66, that diijtance twice 
turned over the fame wayc, from 15 che.length, reaches to the 
fame anfwer as before. . • 

Cajk'gaugln^. 
There are many different canons drawn from itereometry 
for the gauging of caAcs^ ; the following is both exad), and the 
moft expeditious, by pen and Aiding rule : Take the dim'enAons 
of the caflc in inches; numely, the diameter at the bung, the 
diameter at the top, and the length of the caflc ; fiibtraft the 
top diameter from the bung diameter, and note down the dif- 
ference ; 



460 Va&ibties in P&opo&tiok. Part IV. 

' iereoce ; if the ftavet of the cafk are much curved and bulgiog 
between the bung and the top, multiply the difierence by .7 ^ 
if they do not bulge fo much, multiply by .65 ; if thcr 
bulffe yet left, multiply by .6 ; if they are ftraight, or almoft 
ftraightt muhiply by .55, and add the produd to the top dia- 
meter ; the fum wiU be a mean diameter by which the caik 1% 
reduced to a cylinder. Square the mean diameter thus found ; 
then multiply by the length of the caik. Divide the produd 
by 359 for bieer-gallonSy or 294 for wine gallons. 

£x4fm. I • Required the content in ale gallons of a round 
hogflifady the bung diameter 48 inches, the top diameter 
36 inches, the length 60 inches I 

Bungdiam. 48 

Top diam. 36 

Difierence 
X 



Add the top diam. 



The mean diam. 44.4 

44.4 



1776 
1776 
1776 



Squared i97J«36 

The length 60 

For ale gallons 359) 118281.60(329.47 ale gallons. 
^Q77 
1058 
7i« 



By the Aiding rule. 3401 

On the line D you have 3231 
18.9 the gauge point for ale ■ ■■ ■ " ■ 

gallons marked A G. Set 170^$ 

this to the length of the calk 143& 

60 on C, and againft 44.4 ■ 

the mean diameter on />, 2700 

you have the anfwer on C 2513 
329.5 as above. 



187 



Emm^ 
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Exam. 2* Required the content in wine gallons of a pipe 
36 inches by the bung, 26 by the top, and length 54 
inches ? 

Bung diam. 36 

Top diam. 26 

Difference 10 
X .6 

6 
Add the top diam. 26 

"^he mean diam. 32 
3* 

Squared 1024 
Lengtii . 54 



4096 
5120 



Divifor for wine 294} 55296 (188.08 wine gallons. 
294 



2589 

2376 
2352 

2400 
235a 

48 

By the Aiding rule. 

On the line D you have 17 the gauge-point for wine-gal- 
lons marked fF G* Set this to the length 54 on C ; and 
againft 32 the mean diameter on Z>, you have the anfwer 
on C i88.o8 as before. 

Tbi End of tbi First Volume. 
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